’srM^F 





W-TO G?^fa ^t^n c9f 1^^i^ v ® 



^rrqjfiras jrhr 



5ID*(I 

^IWI l«f ^1% 1^$ ^iwtft 



^rrn^t 

T5. ^sft^sf 

W . t£| fi> tfR *|^| <p Sgl3, 



wrft?r fi reiani « c^, ttw 





'srl'olfi 'Q 

<p^s sj^r® i 



W^5«t : ^l£, 

'Q «tM^ff J 1's'XPfl c t : *1C»**1S1 , \ooo 
t^*t : *OOi» 

C«TSfl?l *Wh Plfacws 
(3 FH : ^(Nj^oV 

«nt^i?r 

emyt 

CTp|>r , aii^wi 

%Sft^T 

wr% 9\*ms\ « *iiij*i^ c^ 



^iT : 

wTT 





surest W 



®tl'©l$i Pw I R^lsl v&*|ii*i <u'®l'® | efl'®lii -*i*»®<i 44 l ^$1^ 4t%'©l- 

mrm^ 4mm 4m m^ttm ^Kt-^rmwf, « 4i<^R>4 

^1<I*12|<||^ ■>1|ij - >^*»c<p jdRxpR'® m, o*1R «ic*w ’IIS'® «tl'®)ii Pm3*4 'Q ’IlSj^p 2Mil*1 ‘pftlwi •tRIRH^c*) 
'SflPra iHoto 9Ijk.**® mPfc 44 Ru 4t4jR<p 'Q 4T4 iR < p R^PUcis «t*u *i^*i v llSj’ > i^'s<p | 

% 44 TjVtifQ C4Pf 444 4E4 4 ^4^*11 mfos % I f4^ 4t44 I WfR, 41% 45t4fm Pt4l 

ww mm mi stmtm Pmam 4 miSj^ <immi^4 494m « 

mm I 4 RMMI4 4lt 4 lH4^ i^8 4RFT % 4l«0pl4, 4t*ljfs|4 « ^ 4t«oPi4 *sm4 Prmm 4^*14, 

*iR4t% « mi 44 ft ‘Pmam 3«m 4 i>hwh4’ 4 S 4 4mr mi 4 

Ui»4C4i^ si^s 4%srm 'em 1%% 4 m is»s»<? 4tc*r wt% Pmam mm 4*P#4 fmRffimm ^ 

*5544 Pwm « mm 4m m 1 ^ Pwm 4 

444 44o&^4twm®4,4%'Qmme9%s s m1%mi 



*iR4if% 4^4 Pi4t4m 1%%re 4ffrs ^44tM m%m *m 4 ms m w m?mi 4 ^ 
441 % w 1 CTa? 'oiNicisi ^i**jc 4 1 41^ mm, cm 4 441cm ®iR.im csi^mgG ^000 *110*1 Rw 41*01^4 4 
4t*oPi4 m 444 *nSj<j544 *i<i«m Rcms^m mr <mt%4 ^fumcm 4mjc4 
w , ft«H«##i43fwi 4f*rt 4mt 4m, 4*c*nfa5 « 4 454 wt mimm R^pt, 



4 44i^t 454 m 4414 cm 1 snrnff Rm 4 544 mp4 ^C4 4 mm 1 % 41 mm 

4m ^R %<?Tt4C4 414C4 ^49^4 *#4% I 44 44 4m *N^C4 C4t*t R% 441 R*C# *N%5 4C44 
4^4 C4tC*t4 PfWtt 4C4 45C4 4444SJ I 44% %4C4 4^C4f 44t4C4 ’&4- v llk*m %%4 4IC4I5J 
Rm i mm4C4 mt m 4^ 4 4%4 P^t4 1 ®iRii 444tc*i 4^4 ^41144 44 ?. c®tcm 2tc?ri4C4 4^C4 
444t4p5^s 4mt 44m Pttsm ^4 44T I 4lt®1%4 4 %4lt?JtC44 C^mitC®4 ^ (444 4Wl4tt4 

44# ^MlP %4C4 43F®R'® ^CilC?. CmjR 41*11^1 fm^lC^s 44m 4C44 49®R'» 1 fl4lR 5«h*1 4m 
4 (4tC4 4l4<m 4^t54 444t4 4&R4 I 



4i*n 4mr 4m, 4f«oPi4 44m 4m Pmsm 4 4iSj^P4 ®c4*ij^wi mtmsm st1%%5 

w^i 



4l44t 4lR-‘Pma54 %44 44# 414141^4 StHmT I 444 4 44R44 bl&Hl4 C9R»C4 44 4^41% 
4^4% 4 ^44 44# 4141^4 4^4141 1 % 4 4lSj9*4t<W 4l4« ®^ilW4 W C4 (44C4I «tS4^fRS « 
<|I«J1X’1'® 4414*1 4fC4 RwP'® 4C4 1 Pmffcm 4tC® 4444^51 4^ C4Q4m mT "^44 44W 
4mc® PlC4 4 4tc4 C4C4 5 W5 4fC4 1 444^f 4mmC«t 4^ 414^ 444, C4lm « 

mlb^® <P4l4 C5#f 4451^5 4m4 1 

%l 4 4$ft 4541, 4mt44t « C4l%4s 44J14444 St^mm 4^m 4l^WtC4 C44t « ?|4 4t4 4 mm, 
%m^ft4l$ 44T4t4 1 4tCmmT4^f& 44 ^mi S V I^'S 4C4 4l*lt 4# I 



et&F* rercsrt: 

C54144J14 

erl'©)*! Pl^la»»j 'Q ’ilSj’J^xp C4T^ 

mm 








I^RR^ 




sm 


w^rr'Q 








b- 




mmm®^ 






w, <?n^t « ?ifwt 


\SO 




*&*T 


8<\ 




sNiiPto'^l'T 


<t<t 




*t%r?n#t 


Wt 




sMsift*? &iil 


<W> 


•ra^r 


«l>lUlft4 « ^UM 


V<t 


wr 






<^w 


Rfoillil 


io* 


Wf 


^ Pl**pM*l 


iio 


Tjjram 


«n^ 'Q *rm <sffe*i?r 


i*o 


■^r 


21 *?% « w$*j <ri?h 




*r«iFpr 


c^M 


i>b^5 


c^pr 


<u<i^iQ4 *ri?r 


\oo 









TOTOlf ^srrot 'Q 

: &) 3tofT w^rr : m4 ft? 3to?r toto®*? « *tto?t tototo topi^ 

3TO?r, 'TOTO 4 !^ *1%, (3) 3to?r : cst® * omniR* 3GM£h i 

i.i (Matter) 

$ to toh 3t to otto to 3f 3t toF ^ 5 ^ 3 #, ?jq to^ to 

«tto « *1% 1 to to to, 3t ottot to TOf tot toto tot toi 3t to f^% 3t «tff%r 

^■^TO V l9to</1 TOT SPTR , '©lc < p 33$ TOT TO I 

W® TOt TO, TO ^®f (inertia) TO, to 33$ I TOlOTst blslto TO TOf TO, to 33$ I 
cftro, csro, to, 3iff , TO®m ttof 1 31TOTO?it toc&tc3OT3TO to^i, toTOtos^^sf^ro 
^#,^^to^^ttoto^toi ^roRTO®m33$i 

TO, TOR* TO* *1% I 4t^<3^^3TOTO3tl 

i .* 3TO$?T (States of matter) 

33$to'5ITOim TOTO TO : (*) to3, (3) TO « (3) 311% I 

(^) ^»l5»i 33tf (Solid) j ^lS*i 33tC% '« | (lii'»*i, ^fTO TO*. ^c^iFl ^?'®l '°il«, I ^iTOSf 

^»lS*i 33t$liT 'SfTTO 3t '°il«i'o(.»isi 39to*i TO *Tt I TO 3 Mi 13 ^cto ^lS«i 33$ * C5CSS TO «Tf I toK 

to*? 33t$t?f t^tot ^ 5; 1 4 ^rot <i^c'»ci 3to3<? to 1 Rf»sj «nf, TO?f , 333 , to, 3^ to 1 ? 

33t$i?f '5iksi e t I to*i 33t$?f TO**^5 3TO3GBT «iF© 'TO^ 5 ^ 3 Imp TO*f*t$^> '33tOT '3|<iP«^s 3lw I 

(3) TOT 33$ (Liquid) : TO3 33t$sf 'TO'si 3tOT, Iff 31TO OTt I TO? OT 3tG2f TOT TO, 
ot TO^TOsm to3to3ti Iff 3M04JC1 to 3t «mroi»w ctot 30*$*i to 3T 1 to 

3s -H mis j i1^ < k£ **llc<p, «w '®ltis TOjS^lfT 's(l<p^H to*i »«.'ol 3<i°i *T5T I TO J1 ^5 < wc's 

■'TfCS ^C«1 ^«1 ■“f'itt^ C4lcil RPt<5 'SfR 5 ^ I 3ltf , C*TO, c«p«llpll, C'aleti C®^ v »^«1 ^l^ttC^sf ^tl^K I 

(«t) «tJf%r (Gas) : *Uf% ’TOil Wfa CTOt TO» ^t TO® 1 ? (??t I CTOt Wfe 3tTO«t 
«Ut% 3 T t$, ^t W ^ C^R 5 *Tf c^i, c^lc*il "^5 ^t (&t> 3lwi sfHt rc®i, ^1?T ^i < p 8 i ' I f*l 5 I ^Csf «^Rt. 
(Tit 3tW TOliJ TOt TO I Iff TO|?T TORI CTOt TOW ^T *Ti I *tJt% 

*m$?t TO ij?J^ TO^ 5 CTO, ^ft TOt«t *t% TO^s ^JJ, TO TOf TO TOtf 

■5TOI TO I Hltd»lt«H , AltiSSjl t«H , «l&ie#M , ^rt=T 'blt 8 Wlt'b 311% TO^ tTO^*t I 

^ .vs *W^?T ^t Wft?f (Transformation of matter) 

^ffTO'M 3TO I^ilU WTOst t%TlW <mw TOf I CWT W, 3lff « ^%f TOf ‘*R s t TO^ I 
TTfTO ^tTOTO 3ttf <A^ TOT I TOT* £|^t TOTI 0°C TOITOfft ^f 3tff ^f TOTF 
^MI’^Q's ^1 1 4 ^iswo^p TO1 Pit*i ^®f TOf?f ‘HlPic's 31^*1^ ^T I 3 |Pk.<p TOt Pt(.®i 100°C ^fTOl3ft?f 
TOf ^TOff® ^f I TOf^s ^®T 3TO ^f 3fte ^f I TOs ^5T TO 0°C <4 to CTO 3TO 
3lf e ^® ^ I <fll^ v l'4>lc<i TOf ^i < P e i < pI^*i 3iI^C 9 TO Ptc®i TOff TOf '»^c®i ^3Mff® "5^1 1 C3 ^stTOTTO 
CTTOT TO^ ^*1 W3T ’SJZ5 vdswji 3%l^® ^1, 's|c < i ) (TT TOfC^jf , H*il'eq> (melting point) TO ^f I 

'®si®it < p ' a ilcsil '5 'Q’^s <pfic°i ^t ^‘■“f 3|c<p 43^ TO '*i 4 i*i '=(Iji**3 <pwi I C^'^MWMIil o^ltil 

<p^i-i, ^rr^ufw 







* 

®?R ' 9 PT$ ^»lc<p C*T •»sfMl'eq» (boiling point) I *5f5*il'®p <il$,osra '5TC‘ S> I3 'Q*I3 

i n*^s <?m to WTOSRT^TOjT^im 1 atm to* i 



i§TO 

^pfS'i ^ '©«i s i « — to 



WIT CTOt extern CTO TOFT TOlR TOt ^T, TO* t5*6*rt®5T (subli- 
mation) ^n i cro, '»in*iil^ <w^jwiPk i to^p wr «um topt 

’Jc^ Recife's RciiiBt's ^.cii ^rra i 

i .8 ^TlVWHfa* *t% (Intermolecular forces) 

st?f «&, 1 ®*r w«im to* ct*t? <w®misim 'qto <a wto^R€si%t cw ot extern 

TOTO V I«C<P ^TR^ 4 ! TO I CTO, 

to* *t ntfro ^igcm «to*wt* *i*$r to to$ <^i <*ito top i 4 ^riro 5 towmR* 
*11'$ <5*1 1 ^ i ' a (l < p^c*is v iR»(M ^?r sppj^?r 's*i?f R'&i <pcsi i 



to^mR^ i i%a *ito *\mm >i^<pci 5 to® m i 'Wite^t^^i^TOTOTOPi 
^©msrmn W TO&, ®® ^tc® I ®M“lfo*l ^TOt '©IciS ^c*u 5 tf^ ^Bi ^ i TO TOf 
TOBT ^c'o Rf^s| Re's TOf i snswnR* it i%?r '§®i*ilfi , lR>*ll'& «ic*i < p to 3 .c®i ^^1^5 RPR> 

«i<Hic*i Rsii«f <k*i 1 ®*i*t wro ^R> to 1 ®T*iTOn ^R*t <^0*1 < ?*< y R '*1% ^R*t ctoi tob 

*K*m c^fk?, ( 7 i ^>1^5 to RR <5 ^ftc*? R?nw *?w »rt 1 < pw 1 ® , *r ®?r ^Rj to 1 
®mtsit top ^n®n?r ^ppjtro <4® ^R*t to <tt ®i?it *i«ito to® ^c?r to to <w srt?r 

^$'»ic < ^ t)«iio«i <pc $5 1 ® , *r *ttt%wTO^TO 1 

R<iii c'sNsil R-t>SI •^Ic's v llsi^ ' 5 IC t U Wl '®(l < p^ e t Rij»iH I '®lcisic^ > HsiHsi Re's 

to® to^s ®t^i %® to 1 ^M§' 5 rt e ff^ ^ c^Pr to ®bt ^ 

C^Rl^n CWT, TO 6 !^ «PRT8^ 801°C <3 1465°C I ^Rc4 ^««lt e lR^ *1% 

^r to %i ®w*imiw^ ®m «i«ppp ’raro to f<rf^ to to i cwt, ^i^iwwii 

^s^inR^ ^i% ^ ®it ®rni 3 ft?r to i < Tt% b*oto *t% 

^^TO^TOWlf^C^BtTO^C^t^C^II 100°C <WTO1^0°Cl 

i .<f (Classification of matter) 



$*tmm 




VS| 31 V|>|^ t^fef 
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ctH 

_Jl 
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CTH 







VS 

to* : ^gt^retto ggto eg cggrgt g^gtre <*ra tom gft ^mt to to gwtg om 
grctto wgtg ^eg, w ^ ggtmg* tot g*rt gg i tot ^ grog gps gfcg i <ggg, 
totswi^to f«tl 

WW 5 tot : eg towg ftto wt $*iihh»i^ ^gggm «rm, wgg ^gg* gto§ gg* 
g*gt gtg ^gtg fg% g«*t «rf torn g*cg, to? tot ggt gg i cggg, grfg « tog 
tot <*ig# gwp§ tot i «A tots i*g *rci tor gJNt g*gcg wit gteg, cg*ngt w* gt% 
gtotg <to, gggg gg i iim^r to cgm w g^tot gegg to to « tog gtgt ttosieg fi>to 
<pfii g^sg i to cgtg <p5k.°i fi>R 4 ^]^'® ^c<i , gift ge<i gt i gtR g?*t 1%g gtt ggtg i 

WT 5 tot : eg to*ta w wt ^stg Sgighg^g. <src$ gggttf® tonh gm <wtto g^g 
gto?t ggest ^tt gig gt, wr§ tot ggt gg i ttto tog gg«t gt *raw ^g# wi^ tot i 
g>tg tog wr to « tost ggto <sg$ i ts tun* toa tos^ <jwim ggtt gtg gt i 
gRegg to gtgt stggg wist tot i ermg to i ato gt*tg tog ggt-gttogt ggt 
g?5tg <pcs | >iHtsra R 3 ^ v lIsi 4 (M ’lIslWsi HlR <ffi>csi 'j>R'® gfWtgm e^Hco gtg I 

sftflt g^ (Pure substance) : tofc « Rtot^% gRlgto to^ ggto to 'q*f 

ggtggi eggg, tot egtgt, tog to ae^fS to g*j i 

to g*$e<t> i$f& «wr e*fto (i) to gt etog ggtt ^ (^ <rM rt ctoR i 

rfRt Rt Ctow *W< (Element) : CT sTWtowRR %*W ^Cst W CTOT W <1^W 

^nto^» wr ^tm gt, ^otw <to gt ctog ggt i cgtgt, ^mt, cgtgt, ai^icsm, *ii^cjjiw, 

tom ^ ^to <to i <g 4« «Mj g^ gtegtgt^ggt i 

<tog gtogs ^‘tg gRRgng g^ cgte gs^r gm : gt^ i 

«rl^ (Metals) : ^g^g « to (tog gi^ ggt gg i <ggg-^Rf,(?ngt,g^^toi 

g*tt^ (Non-metals) : ggtgg gm « to^ (to^gcg g*n^ gw i cwt- toditwg, 

g%5R,<3Ptotgtoi 

(to gt (totg gto (Compound) : ct g^cg gRtog^Rg torn ggw g^ gt gctog <tog 
ggt^gt^gtgm.gtigtogttogggi^ggtggi cw- ai^h®h « toro 
'sg gggf^s gg^gg gj$ gcg gtfg ^gg g*cg i ^s<4g, gtfg ^g^ ctog ggt^ i 

i .'b *W^T *tHRtor (Changes in matter) 

ggt^g toto g^ gg^g : to gt ggwrwg gtg^g (physical change) <ag* gmtog toto 
(chemical change) I 

^s) col's gt «i^H’iw hQ < i'^*i : eg g^g^egg <pc®i ggi^tg g^gtfgjg Rtgtg gt gg^gtg g^g^sg gg 
R 9 ^ ^t eggegt g^g ggie 4 gRg^s gg gt, v ®ic < p c'»l'® gt gg^gtgg^ gRg^g ggt gg i 

%gtggg : i i gtto ^st gsgcg ^t ggw <w^tg to^tggitM gtosggi gfgtg gggw wtg 
to gt gmtg %sg gsgcg to gtegt gig i ggg, to « ^%r gw ^ gtog tg% wgt gtg i 
^sjiK to gpg ggg gt ^tg gw t'sR gjsgt gt ^|g Rg^l's xib*ii col's gRg^g i 

g i tog ihlc«p ^f ggeg g^ gtgt gps ^5 gtgtg ^R 5 gg 1 f&ft gps ggj ggt^t ^g^ gg gt 1 '^cg 
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RtRlfw rrIiir 



Rc®l CRRT RlR CR, R^ R^5 ^5R StRRR a><p*iI$ RR1R | ■^'®fi ft R^5 RtRlCR 5 <p«i CR|T> RtRT 

ftsQ <P?ll ^ pel's •'iRH's^ | 

VS I 4<pfi> CRiRlR S^R 3 RlRf R^fR TOCR ^5t ^<pv§ 2lT*5 RR | fog} i£) RRR (^ft^f ^QO «|^J (.^Icil 

■’fRft^R ^ RR Rt I ^]ft>flft <4 v lQ<l'o , l'Q <4<pfi> O'®! vs Rise's*! I 2Tf*5 CRtRlR ^3*5 <p$ic®l 

\®t $^q<p\$| 3jf$ic*l RfRlRR cRlftl*J ^Ifcfos RR I 

(*r) *rf?tRtfR : ct rMwr wi *& Rt r*$ gf^sj^ ^ ft*? m\ Rta 

r^r «q? <n r*^ itffas -$$' ^s wmrat^s *iMh RRt rr i *irj rrir, <r 

aMw r*jr ririr^rs ?tkRR ate<^ rr, RmraftR rQrv^ Ran rr i 

$nk*H : i I ^Rs^RSRt CfllRlW < 1^11 'RlJj Ri^slCT CRCR %R ^RR rMpto 'sifawR 'Q ^%T Rlt*1R 
R&iim <r#p rr, Rt rIrft rict RiRfas i rIrfir m, «i9h«h « *nfR w 

% I 'MtK 4?JFGR R^f R^R CRM RCRtR I ^5Rft CRlRlR $RR R%t *K5t 4R# RlRtRfRR* 
*lEH&i i 

R I <4R# CR1RR# ^TR RRR $^1CR CRttRR ^ Wf *feR RlR I «flfl» C^» RfRR^sR I ftf ^ftRW CRtR 
'Rf^S^fCRR RW PiQhiI < kr < p|^ r i vs>|$.'0|9||^'J9 'Q ^5t%R RM cvslsi RR I c*lc<il\$ iftfD <)•*£ CRtR 

« ^%®R Rre R^f ^ i TgjsaR «l»nil&4 rrr 4R# RlRtR^R 5 r^r^ i w ^ 

RtRRlf^ 5 Rt^R^R I vScaRT CR, RI^TCRR R%^RR RW c<?lc»il RQhiIc^p rrr RW I 

(«t) cite « RlRlUp|4 Rl^R^RR 



OttlVj) 


RlRUlPlR 


i 1 epical R^R *R^RRR^^f^ ^RRt 1 


i 1 R*^ R^R RR^RR vflR 5 Rt <4Rlf^R R 5 ^ RR 1 


^1 R^?f C^s t(^ Rf^RoRRRI 


^ | R^R C#s 'Q RlRIRt^R R^R R^©R RR | 


vs 1 R^^ 'R^jR R^RR RUR^R RR RT 1 


VS 1 R^fR ^ RkRR R^R^R RCR R^f R^R 
'R^R RR | 


81 R^R RlRtRfRR 5 R^j^R R^R^SR RR RT 1 




<t | <4 RlRR^R 1 ®psRfft 1 RTRlRR RfRR^CRR RRR*t 
(CRRR, ^fR « RH) Rto iRW R^ I^R 
WRtR iR^R 'RtW 1 


<t 1 v4 v lffi<i'oR ^RTfft 1 R^RR 5 ’JIRR 'RRJRTR 
RRCSf t^%R ^tRt RlR Rt 1 


i ^i*fe c*rm ri ^rPirr r5^s rrr, ri« 

R5^» RHRI 


«l ^RR%RC*nR c tRtM 5 lR e t WlJtR^RI 



















RtRjPi^p i*i*i 



<t 



$ *mi?rr *rr i^i 

RRt< : rr 'sr to, Rt crrcrt ^tr w to to^r to <wrt ^r I^TOiH Rt TO# to*r 
■* lQ <i#*i RtRt s|RtR <pcsi, '©lw> RR$ ^®il RR I 

'SR : cult'll Rf#tRCRJR>R^RRRtRR I 

rrtc# *mwii«w : TO f# wrir nnsr : (rj) rj#, (R) wr «w (*t) *ut% i (rj) rj# 
rric# flflH? tosr, P#$ TOR « <mcrPi to i (R) wr rTOr flf#> tosr to, 

P#$ TOR CR$ I RRR CR TO RtRtRR, CR TOR TOR RRR TO I (R) Rjt% RRtC# tTOS CTOt 
'TOR Rt «|R'®*1 CR^, RRR CR RRR RtRf RR CR RtC3R 'RtR s R 'Q «ilii'©«i RRR R*CR I 

TO# : RtRRRs rTO RRt#F f^R 'St Wt RTO RttR'S RR RRt#F TOt 

'StRf^t'St RltCR ^RtePl'© RR I %5R RRCR ’UR '5RCR 4R«, 'SftCRt %5R <wk®I '5RR RRtfR 5 # RRfctf 

^RteR'SRRI 



TOSTOf#* R% : CR CTOt <p^ RTO 'Rfa -^g R?Rt RRf RfS'S 1 RRFFR TO#I?F 

TO8«lHR<P R% RRt RR I 



f^R : Rt '©C## OT CTOt 'RRRtff© <^TTO ftTOt Rpt TO Pfa f#t # RTO CRCR 

RHtRtPt ' 5 RRR <P«l, '©CR RRtCRRCR 5 fRJfR RRt RR I 



'RRRR^fttJR : CR 1 ^*R ftf# Wf TO iBRMRR>i* ftf# ^TO TO, TOR 'ftR 5 'TO'§ CRRt 
RR <flR?.RR Rl# TO Pit# # SR# RSR, '©lc < P ^RRR^ PlJfR RRt RR I 



TO ^J*t : CR ftS'R RR5R TOf TO #tRRR^R 4R$ TOtW t#JRR Wl® R^R 

'8(P'®'5 'R^FR R5f RRI’Q RRft RR Rtj 'R#, RR3f ^R 5 ^ RR S|RSR RR, '©lc < P RRR^ fR2f*t RRt RR I 

Rift R^ : 'Q '3( , iQ^'©^|j| RtRRf# 5 Rx<jF© 'Q RRf^Pl^ , 1ll4c < P Rlt^ R^ RRT RR I 



CRtRRtcinPl^ *Rt< : CR 
Rt, TO^s CRH Rt CR|1#s TO RRt RR I 



' R*CR ' 5 RI CTORt RR*R RR lias's <p$]| RR 



CRK Rt c<ilPi<p RRt^ : CR 
TO? CRH Rt CRtPtRS TO RRt RR I 



RRCR Rt TOstfRRs CHIRRS <TO Rt^Rt RR, 



TO# RUtTO^ RRTO : (i) C5& TO# « W RlTOf# 5 TO# I 

C'ol'© Rpl^# : CR Rl##RR <pc«i RRt^t ’J^Rtf^JR 5 'RRR Rt ^R^RR Rl## RR, R»^ ^t ^RJ c<p I c*i I 
RRl^f Rt^R^ RR Rt, '©lc < P C'©l'® Rt 'RR 3 RtR 5 t'5 Rt## RRt RR I 

RlRlilPt^ Rl## : CR Rl##RR TO ^R 5 Rt ^rTOf R^ %T TO Rlt#R TOjff R^R R^fRf^ W 
(<jrs <i^(,\s R|#5 RR, '©lc < P RtRRf# 5 R^R# RRt RR I 




■snqil^sPTKR 






i. ’ll 1^0 '0)|'«ysiHR-<p W5W ^R? 

^ 5 . *t m *r. c^ 

*t. C®TM ^f. <p|^«l ^ 



^ I »T^ 5 T <*i-«p'Br»i ~ 

i. , ^R S 5^1 <» 8 iIrI ( * < p i *R s ^T'St^ ^rtg <j|'®|c j i wit^ ftt*i 

ii. t»i Null's ^iPics (iRl ’ll^<i'®*i ®w WT 

iii. ’ilPifi 1 J5, l&Pi PiPlcs «il^ifo»i t'olsi <ps*i l 



t*M ww sMIsP^p ’lEH'o*i ^®r? 
i 

*t. i ii 



*t. ii 

i, ii ^ iii 



iffat ^sr ftcm m 



i. *mm SOPC,^ 1 ^ 1465°C 

ii. 0°C, 100°C 

iii. lS3°C,^m 162°C 

*m%r wtm cto <a*Rfl> aiwmi? 

i ii 

*f. iii ^T. ii ^ iii 



^ ^5ff W 

8 I s»$*i ■< ► '®5i*i ■< — ► 5 lJt 3 T 

%5®r “ii'o*i 



Pi cds C^R SHcss ej&slffcs sjR>s»»i— 

«f. 

«t. «iiuii1&h ^5 









to to?i *to ^u <7 Ntc*r i ^m*i?i to csrmifa ^ito fciunw 

<$* ^wwmwhi toffm <?m csrmtto ^ to to'^rt^na c^^r'Wi 

S’icfi *iu*il <u<i3j$i <p«i, ,9 t^R^?I fe»ifi> c'ol's ^tocis 5c**n.H ^f*Tt ^c 8 !^ I 

WKffliJ 1ak°i *fl5T ^Tlf^ 'o(I'«o«k.Hsi ? 

«r. wnm to *ngt rntft ^rpwt ^rMit 

*t. ^FTft^l «il*9sM *R5t C^t^ 5 WHW3 l&Hc^ ■^I'olc^ ?fHt ^ft?f ^Nt I 

irc*i c'ol's 'Q v5'»*i *wc*isi ,v llsh'£*i 7 fc*ifi5's — RtsM I 







: *Bpnt 10 ^t, ^ ? TOTOfro ^ <3 «iHR<p ^ l Stm TOTOf^P ^ 'Q csji®f | *lTO$TOiiT 
^sf^ro , \&|*i5c*is *RRl4slcisi ■51 <pI^jj9. | 



: ^ITO' 



\, ITOf'i’TO ^jZJ, tWD^s ^ST, f^Tffa® 'sill's ^3f 'Q 



tottoto ^ i 



to^tort fa-ui*! « »rffc : to^to faufa, ^-«$r ^ti^©^, to « ^toet tort far « ^i«bc*m 
stf%^ I 

*|?Rt^t*T (Dalton's Atomic Theory) 

J n*i *TOf 'fZt^sT TOT TOT 5 tf^o, 4 »ro<ili ^ ■‘jsl'S'i I Hfc iKft 4 ? ct&Mlfabh (Democritus) 

CT TOlfa<>8 4 m TO TOTO CT, W *nPN TOtf ^0 1*5 Vil lR'»l'SrJ TOT TOT ifao I 0b«lfa1?l»l 

<i| ®iR's|eo *fJt^T TO13 TO CTO atomos I 4 TOffi> tsRT 5 TO : a (TOfa IT) TOi tomos 

Ostftt TOT TOT); ^5lt atomos TOTO TOf r TO TOT TOT TO TO faf 1%TO5 'nrfR* 
(Aristotle)- stolM t£| TOTO TOT ’IC® TO I '^jlls^rn'isi TO® '»I& < P TO ^T lj5TO 

Wf TO TOT TO I ^ t*K TOT CTO*T « TOt^fTO ’ITO^TOTO TOW ^TOtfaF « TOfftrolTO 

TO^TTOTOsTI 



WlW wt (John Dalton) bvoo TOT 4 TOTOW twtfTO TOTO %TO 

afafto to?r i toJto ?ttoto fafa 4 tototo ; <$ toe«t to %Hb*iw 'srr^fro {JTOto 

3(«Al'9| <psil TO I R> 1*1 fecTO tilTOR^^rPfTO 5 1 







«& 



Abl*fcw* (Postulates Assumptions) 

(i) ^ ^*tt ^mt i c%«m 

<mM *m% (compound atom) <*m*. c»I1c e isi *TN <?R ' 3 ^ 5 f *I?R13[ (simple atom) I 

(^) v^m 5 ^ -tl PTtt < fo ^ 1^1 *limt3?r 'Q ^ '®(1«5| I 

(vs) 1%jj 1%*j ^ « ^?r Rfoj| i 

(8) wr i 

(<?) ^ *ramic*t ^ <£i wim 

'si'^iiw i 

(vfe) *WiiFto R&iiisi <pw i 

(<t) RRmia wi c^n?n extern ^ ^ *n, w*ur 

^wl 5 ! 2l^?r v llsh's«i xic5 | 

v»l*fct«l*i <1?Wt^lOT?r (Limitations) 

vt| ^ft «i»iD < pI^ OT v»H>c*wi v Uwl'*J[ < il | 'R ^t*ij*to ?Rl?rc*m foRj I v®c<i 4 v»cg R»^mfD '»(lc5, : 

(i) '»l«vc«isi ^vs^lcn t»ill®i<p 'Q 'siwj c<p|c,»il v ll4'W 33ft l ’J*prlai 

OTlft^ ’TOfffa C^3f “?m TOf C^3I W 3®Tt W3 I 

(3) <brt»t«w w& *m\*i ^ ^siw i 'srf^s «ftwrm *ht ^m <m, 

R'»l«t) <^R?. 7 R S9 r ’ > 'IjwI'‘J v •j^l'9 ^(."l^'l , <21(5*1 'Q ftv£ji*1 ^(3l ’if^vs I 

(vs) ibrtJt*w ^© «sra$ CTteEi *i?mT3?Pj3 ^ i ft$ <t^iw wHt c*tt3 <?r 43# c#?m 

RR>S| v»csw I vs I cisi C3 9 «iRc»ilcGl*f (Isotope) 3®il I 

•^.vs *l?Rt^[ 'Q (Atoms and Molecules) 

’Em ^ 'spsrei CTif^s *mferfsr ^ ^nc® *Grat < 3; 3J3^® ^ i 

c^t "^rm ^t, ^(w'Q ^ i 

% % c%?ift ^ dwiiil^^iw ftfas ^ c#Ns «w4 ^ 

<?« i 

C<l^* 1 , ' t 1lf*| v^^plu C^lPl^ I f^»»llu «( < 1 ^ 1*1 ASIC'S ■’llcsi I vfl^ C^f5t vil^fb S'Q’^O 
<pv»|$,Cil C^CV» PtC ®1 FOfU '*t^f '8(^*1) ^.Cil <llc <1 I *flf^ ^©13 ^'•Jc'S 

-gm, i ’Ttf^ ^ ^Q^fvgvi <^5 Tim, ^r^rt ^rmm ^ 

<mtt^ ^g^i ^ th ^ <mft*iit ^Pr?Bj ^ i c^m 

7#?n ^ cw % 4> m\^ m$ l^rr w, c^if^ ^ ^ 

^5?I c>I1Pi < p ^im^r ^ (molecules of elements) ^?T I RPi«iN (Helium), t*f?R (Neon) 2t^f% 
«nra ^^5 wn v£FFtf^ m i 







'STWrfSfts SPTITH 



io 










i i c.^nPi < p ^pft^r ?wPFitt "^5^1 ^*11 1 









^.8 ^ni^'SiP^c^ 

^.8.i ^Il -9 R (Diffusion) : Calc'll 'STWJW ^5?Pt 'Q *lJt%1 <1*5*1 (spontaneous) <*R*. 

*i9<ui*® ^o?n?f ^jm ^®n ^ i 

(^s) ^ <<&> c^prm <?rc$it l 5 ^ m i *i?t ^<i<j c*t ^i**i 

^It'QTft TO* I Oise's C’fPTt'Q C^tft >>i<i%<p r 1 ««i ’fTO l (ii«p<qls C5t^ 01**% 

4 ^*h«r 4^rm «iw«i $Mm? «i^ 6 «ii* <p^?r ^jpit »m% 

*«"*» s»(.»i j i<ir^tc < p ^>cii ■'iev? csitot *iic<p tk<H <^0*1 ^fSj ct ^fh*t ^r 1 

(*0 ^?r 1 urn <tift ^re 1 -rrcsft ww ^iPkim *iw»uwiw^ <*s® Mte 1 

^iPiiiiw towjwimIj estm ca cro^n totu ^ <% c^ 1 ot*^ %t %t 

to TOim %r& <ti% *r c^ ^c* 1 wi <7f <r *n%» *%?r *i^w, *nft 

wh^l *TK5*l¥l <WC$J «Tt I 

(<t) «d«<vlb *lft*t TO I (fl^ 5 ffPf <Hf^ %?I 'file's t>N& f% c<pc»i *fl'9 I <Tlft I <TC^ 

<7t^ dn$ *nf^ ^r*i ^tt'Q 1 <7Nw ctotti tot <% 1 sip# <?ro? cam ^ 1 <ia% 
ot*k*i W{ m to^*i <n%5 -acm «flw. <tffct *nft ^c*r f%t oww 

Wi 

(^) <i3Hiw> <H5t ^ (*o « («t) *iD*hw> <n%5 <iUi%iii *imhjwiw!», 

Wt ^?r «n% ^t %?i ^ <? 1 <i^|c*il ^ ^Rf^i ^I^tt 

>|^1 1*% ^s«ff <4^ g^c*t ^ v lQ5'® ^s«ff ^J\»cil ’IC'ttC^. I 

“C4IWI 'STl^OW Wl 5 UI% •q'^si ^®g^® (spontaneous) <fll^ ' 5 PT51^ <1%Tt^ ^Tllsf 

^ ^f% « <ifri%m «ibi>uiwiic,«K^si TTRt ^ e mt ^ ^?r ^rm (^%?r 

•^t) Ji»«<i ^ «n 1 4 c*i^ m PiT>ii^ ' 5 >il^ j i»i^i<.fi ’IIS'®, ^n?r *tpi ciiii 

«^i ca ^prpt (THTit ^ ^ ^TQ 4 <7i^^n^mi H% <%? ^lisw 

(Robert Brown) <lf%9 Q zJ^ic.'wj ^ST’lWMT I 

^.8.^ «tf^ (Brownian Movement ) : iW5 ^Tt^T l^IbH ^f%g% ?%> ^1^1 (Robert 

Brown) C^PT (X (TltW ^«t1^ (’tm^ *ft%» <^7t %I ^®T %^Fl% *0T ^ 

W I <5f^F*t ^ Wf ^lf% ^ W <?t^5 ^ <71 ^R4W^ ^%PI ^*1% I ^tlsl 

^\®^\s\® q»i' > lc < P ’iFs <|®ll ^1 1 















toPi<p 






S,tMs *ffcs smrt : <5rt«tfTO *rfwt^s 
TOtsr to®? 31®% «ri% sxntt w srni 
»i(/i <ppi ’ilPu.'s <4<pft> ^Jj '©kwh SHt I 

to to 35 tos* ^ to *r%sf^® 1 15 
^*j > j i»j 5 j i^ii RI«fj Pk<p totr 1 <pc.«i 
TOS* ^ OT CTOT to to%* 
sw ot?t 1 ^ *m f ^ 5 ^.c'o «iic' j i, R 5 ^ 

RS PtWfl SW TOS *Tf S'Q'SlS SSptSS «w»R- 

1^5 Ktfto* ss 1 

„ f^3t : glS^lil 

CTOST TOS* TO TORtft ‘W TO 

^ C*Kt SR I 4<m»i SSSlftS CRS C<ftS 

CR^S ST'S 4SI 'ilt.W Pt<P *TW SIS, <PC®1 <7T SlS <i|W^» PtW feGc^ v k'S I <Hlfi>S 

^S 3 ^ fos | <Hlfi>*I W ^IC'B TOT tSS 5 uw Si^lS S%R W <llcvto , <PC^ wlb Pic*? 

TOls • > i i ‘ 9 i<i r ii 5 Pf sis 1 ^ ^sr^nn 31®% 5 tf% srts'^jsjss 1 




HI*i*iMPi<p ^3 'S RMPir ^SfT (Atomic mass and molecular mass) 

^ ^0 I TOS^S'Q'5|^SRI CTO TOS (TO 313 ST 

C5Sft TORS ^ Ts%^ TOS ^5S TO SIS Rf I TS5S%S W S'ltfaftTO *N®C® (mass spec- 
trophotometric method) «i'oj'® Pius's I <.<i <4SS ^5S ts*fs S*CS SRSR I 

TORS TOtf C% *l$WaleetM<l 4S# SSSf^S W 1.67 x 10~ 24 g I 3f%Fs St*® TORS ^tft C% 
tWTOs 4S*ft SSSt^S W 3.95 x 10- 22 g I <11% ^ SW 2.99 x 10-23g | 



^St SSSt^RJjKS ^ ^5S TO TO 4S^fs% H!TO STSRS SRt ^fSSRRSs I ^1$ 1%l%t ^ 

<3 SSST^S TOSfas 5 ST ^®R1^TO 'SS STSStS <PCfl Sk<P»l I 



TOM%s ^5S TORS Sfs^ss Wi T5tfc{ iVo© TO Stt^RTOS <qsfl> STOJS TOS* SWlftS* RSS 
3TO (standard) %TO stS«t TO%®H I S^TO TOT Iwl^T SS^S-12 ^l$t>llU>lt*tS TOS ^ 
STO«tfsss TOS 2RT*t SJS*t SRTOS I 



ciJlc^ *ilusl*lR^ w 

csfws 4 <pFG SSSt^jT w = 

4<pH 5 <?l4*i-12 ^ 



CW, ^%efc^ = —3- = 16 

<^<pITJ 12 ^2 

t£J^vo|C<| W'S ^R'OqIRjv© <p<\\ ^ : 

^ <xi<pfD ^ 

^rt c tfw ^ = 

^fi? ^1^*1— 12 wfifi ^ 




' s n*uf»l , 9 






(W, *fl% ^t e tf^5 ^ = 18 

ti4<pfb <Pl^-12 '»Wf5 ^2 ^*t 

•IBRWfl* W 'Q roHt^ 5 'SST '5'»ii5. '55^ 'SSRT «I^’1I'» I 4«JM WT ro«?IJt I I 

rotCsff ^tSKT (TO v H?wMft<p ^ « roMf^ 5 '»SIC<P ^ 'Q^ 5 T (atomic weight) <£R\ 

'«’iMR < p 'Q^*T (molecular weight) ^®rf ^5 I ^'^ 5 Tt rot^f roft4f 4 1 3^f& *TO <u<rIs Wt 

| ^If^ 5 '»sit < p ^?TQ (formula mass) ^®lt I Rc*l<i'® «(liiPi < p wIcHa C^GSf *Mt> 

J ll5<p I *Hiliic*ifi RR>s| ^‘HRI , 1 I$i»)HR < p 3cill | ar # 1 I ’ils>jMR < P 'Sil ^'saj ro*0lt?r 

StsH <psl stilts?, I 

^,.'5* >9 o$i5i ^N'Tt 

w «n%fs 'sfw ^ ^t«if^s w m m i rorom c^ktot fthroH <w$*ro- 

^ wtf^ c<im<p«i m\ $ rorot^ ^«r *t*RT w ^ i 

crot Rhtoh <roM^ *fRroNf^ <ro Rhjhm <roM(rora 

«Bwi$r ^isft *ff ^csr ^sr *ft'Q?rt ^rro «imR<p ^ i 

’llPis H 2 O I ’llPjsi $fi> Al^csjlwi 'Q ifi> ro1^ra*T ’'IswI^Riwh I 

.-. *nfar rot«rf^ *9 = (^OblC«rC*M "IUTOMR* W x 2) + Cai9n«tC«M *9 x 1) = 1 x 2 

+16.00 x 1=18 

<*I4$»IM >H*lfaiSQ<*> 4^5 H 2 S 04 -<^ rol c tfa <* *9 = ( AftOhl»t«W v ll*TOMfa4 «{Ix 2) + HlWlbM 
*tBTOt e tf^^x 1) + p#ra« e t%Wx4) 

= lx2 + 32x 1 + 16x4 = 98. 



^.<1 fiflTO ’’IUwHPi^p ^s?r, filial «iHfa<p 'Q CT1®T (Gram atomic mass, gram molec- 
ular mass and mole) 

<ro c^n?n cetera < mt e i%s srt^r snm <ro *rftroN m, <ro ■ p rf^n e ( roto $^<rot- 

1B9 <*FF a|TO ’rwtfw *9 ^t «flW cm *BPHt (mole mol) W ^ I OTH 1.0 g ^I^IW 

=1 stm = i cth 

16.0g^%®R = 1 Sim ’TI?Rt < lf4<P *9 = 1 (?rH I 



c^n?rf sjrsi 8Rsm ^sf c?f «jt^n«f <wm m, <? r sfm 

'=>(MR<p ^ CTH ^^«il ^?T, — 

i8.0g*nf^f= i smi'srfet%s^i = i csim^^i 



32.0 g «iBiw«i = 1 afTO ' a iMR < p *9 «iBiw«i = 1 (TOTO ro^«(I^ic'eri I 

'^ic'i^ •'i^l'+lfi 'Wf R«8|^1’H cic4c^*i (TO (TOTO < q-^c'» ^R^tTO 5 ^tt I 4 ro??Ulf^?f ^fTO 

(Avogadro Number) I «ul(.'ol(. , l(a8l ro^URf roTO 6.02 x 10 23 I <4^ <TOTO 



,y ls»)l*Jsi ■'i'tt'V'8 ^i*H(.<p > s(k»ilt)«il <pfil ?,(.fiw I 





'5tf*ljf»l<P ^1^*1 



ivS 



*Ttte 6.02 x 10 23 *Tt% ^^1 CTH MRfl'SlM 6.02 x io 23 

«I^IW ’ERt^'sn^l <£| 7 i^ 1 %%^^^,CT«|t^'^u 5 (£r^ 3 ^ 6 . 02 x 10 23 ^?U^'?F e tt^ 
^ wlc*w I %TOT% ' 5 fT?R (ion) ^T ^c»i < wa«i (electron) <71 c<plc«ilfb < Tlt3 I 

^,.v hishHPi^ ^?r 'Q tiwffc <i?rsrr®t?r ^?r 

’1lsi»il e lR<p ^ w sllPl Rt (i)<pf^ *l?Rt% <ii9ffc 91^1-12 *l?Rt^[ 'ocsisi \2 

9'®’Jft 'Sift SWI < PCSI I <4?f calc'll >499 I ^ v l*l(*t09 ^9fu ^5*f vSca^l 9SC'© <i|9C9fl 

3ciil | sf'i ^?r l '»cnn sd&Pi's <ii99 ^.w. sfR (g) R»c®iNN (kg) l 

cftm *i?Rt3?r ^ RRirt *nff i 






csftT^RT sim ^ 



C*R*T- 




W, AlSuSalflBrW* *SWfl> *m\'$ ^ = 



= 1 .67 x 10 -24 g 



6.02 x 10 23 



t£|9R v »IC<l *49lT> ^J*t ^?r «|«HI 9*10'® SfR RH^9 ^ 9*1 1 I 

<7PH- H 2 S0 4 <*BT RMt^s ^5*1 = 98 .0 

H 2 S0 4 <ifS m <5rt«tf?R5 ^ =98 ,0g 

^ _ 98 .Og ,, 

.*. H 2 S0 4 4st va : — = 1.63 x 10" 22 g 

2 4 6.02x 1023 



^WH (Laws of chemical combinations) 

^ wsif^s <rM ^rmf^snR ^ -m <rM ^ ^c*n 4 win ^t, 

R«fK <iR5f^ <Rtel?I <71 C^RTTt *li^It c t CTfc <71 (TM ^ ^ I <£Rsf& CTfftsRJ 

<iff*iN cirtoBr 'w ’rffwm ^ ^or 49 f& PifaS 



t^8i% mlfc® <7i, (Rfaspjjsji *rnRT«tf¥F TfOTi %ro ^ar 

(R^rmi ^ ft <ii>iiiiPt4 wn*t ^sf^rr^n fluiitf %>fl> ^5 Rhuih , < 7i«jTFrR sm 

^3f 'S^ 'oi file's C^lc®!*! 7 Nt<ll(. , l*l PliH £|9H 9CS <£R?. ' 9 l*fR JJtflfb ’Ijlc^fl C90f| '3|lil'®*1 ' 3 C^ V II V S ^Txt^lc’ls 
m?R SJ9M 90*1 I 



(i) ^C*I?f Pi'sjvsl ^3f (The law of conservation of mass) 
(^) ^jST (The law of constant proportion) 

(vs) ffcim ^3f (The law of multiple proportion) 

(8) ' 8 (* 3 s v ll '8 ^3f (The law of reciprocal proportion) 

(<?) ^tTPT ^3f (The law of gaseous volume) 




* 1 * 11 * 1*1 



i8 



'©05151 Rt *f*Tt$f5T Pl'oj'sl ^3T 

3| ^30 '»iR»ilPl'ol^li ^3f (Law of indestructibility of matter) •TTW3 -hQI&vo l ins 8 RTPf 

<pslPi R'eel^l 9, ul'»*iPtc*i 3| ^3f 'o||p|«*p|^ <pcfi^ | it) jjKao^ <u>® <p?il RRI : 

(i) m?Re'4?rrm?iRt,'^'ft4 3rc* 'Smjvii ^srj v&m^ui ^ii*m mm m? '*rtar i 

(*) PKTOtm>ii5iPi4 tost* $s*ig GTfcm, prfl>TO?rTOT«rtomi 

fcnwmpr, ^ crot m^tom tosiii ^ to*i4 a « b «*bt w ^tiro m « n sir ^ 
tot toms wr c, d, 'a e 3i F®*ift> *r$ w mrtmpi x, y « z ^Q(5\® 

^2Tt^nf RQhi<p *Rf$[?r 'Sa = 'SST 1 m<rt<5, m + n = x + y + z 

'005151 Pi'oj'ol ^TCaRT < lft , 3Ft^ fifsrK 

TO3 tomT *IW TOm ’If^m SHIN TO I W*ff «UHflbtf> (Landolt)- 3R ifjbfl* iw«f 

tof OTem'SR : 

°uMc'!9l*v to ^libto 3imfi> H mFfto <p|ci>*i RR <u<i^lfi 4«i*i (f&3T ^.o) I Rl^oiis ftu>si 

ffim -^tf ij^ ^ o«n*rf 1 3i c#it toi 3 jt 3 t umt to*i msriPTt to 1 3to 

*iftto Ito 3)^ wi ,p ft^sn c rsi^5T prhr rirpft* gmt P^to *iht<pb gmt tor 4to 

ctol 2ll’®^fi 5'el(. v l ’iPiwi tot <pcsi PR, PR , i?i<i'®(c'o c<plc»il f4^<plu>a »i(. s i 2k<rl ^c'® RT CRRH rqq 
PR TO RT TO I 3| ijiftt gto pir *W3M«n TO to Rl to, 3 )rr toTO to 3to ^ 1 r%P» 

Rsjsf rpi?t wrterr i 




mmTO »Rfi>C4 ®I*GPI *I|R>PI IJRtoSm toRltoR TOTO3 TfW ftii)4 mPfR I 31 TOT Pl*lto RlRPFll 
'Q PFtof ^ihWb toil I TO PPlf14 *lht<PCWl 34*1 3JR*. p|«1'e|^ tfl^w toifCtot ^I<5 4CS I 

2FeS04 + Ag 2 S0 4 = 2Ag + Fe 2 (S04 ) 3 

tom Rto© wra <w RRto Tsmm to ^ ^ mm ^ i pnt 

PT, RQ 5 fil '^GTH jic'^’Q ot^si C4lc»il ,y l9<i^»i Riil^i I 

®u hw 1^5 ' 5 RTHT RR>s| iRPI^ (ii<p5.'»lw *I?HT 4Gfi PTO*R PT, ^ < p°i C^3f R??ll^'s 

TO« C4tPTf C^3f Rto4 oC?I?f C4R^t SIR Rl ^P**( Rtof I 3)^|^ v5PI?f Pivojvsl ^3f SRlf*^® I 




TO«ljft<P SMlill 



iff 



P«l5ll^ll'0 ^3T 

4 a^n»t4 Wfa ^TO® ^3f TO TOgf^jj ^3TQ TOT TO I TOlPr TOTTOfat aifcr (Joseph Louis 
Proust) TOOT 8 W( I 4 Pin^OT TOT TO : 

TO$ TO CTO, C*ftOT c»0*M*}5 TOtis ®C?T?T TO*fl> PiPfa oiylk'9 ^ TOOT 5 I 

ot- %, tja, top t®TtPT otot* *m to^ioth « ^iftiwpw totouPR 5 Urora totot toPT cto® 
TOl?T I TOfol TO$ (SR 5 TO wi, HlPic-q» fa<d<H TOOT OTTO 'TO OT, "*1 life's CTO®f TO$.Qal(.' e t*i <TO*. 

«l9(0eH 'SHOT TO*. 9.0 ®M ®CTO TO%® 1.0 ®t*t TOSaijlWM TO*. 8.0 TO ItoTO I 

f^tOT TO%® TO TOJTOOT 71% 11.1% SfeStOTR « 88.9% ^l%SR TOOT 5 1 OTtOT OTfaTOJjTO ^TO® 
psR TOOT 5 3OT 3) PTOFjTO® ^3T TOT TO I 

wRfo *ww wjum TOrt«ri5T 

3TO%® 3^5® 1^# fiwM (STOftCTO toTO TO® ftufift® TOUT (TO I OTTOe OT, ^ 
^531^ P^TO^TO® ^jlJOT 5 TO$*T <pcs I 



PhTOsi cspIsiIto'»$i ®?J (3TTO 


l^l^teisr^r (sit 5 !) 


TORTOT: 72.135 


54.325 


TO 3^31 : 92.777 


69.867 


TO *T% : 121.471 


91.462 



totowto 

i'ST'J^ : AgCH GFtta^ = (72.135 -54.325)g = 17.810g 

<A<R, 17.8 lOg cjplQcis Pi«relcss ^ =54.325g 

TO, 1 .. .. _ 54.325 

~ 17.810g 
= 3.05g 

•^osk i'Jf *iyils cjplRh 'Q Pm'olcss '©css ' a <*i > 1l'o = 1:3 

TO TO^TO : AgC14 CsM^WsI W = (92.777 - 69.867)g = 22.910g 

22.910g wpllsc'is TOE^ ■'i'!,^ Pwolcss ^5J = 69.867g 

TO, 1 .. .. _ 69.867g 

" 22.91 
= 3.05g 

■^'osk ^TT *iyils csplfiR 'Q Pi'i'olcss 'ocss 'Sibil's =1:3 

TO : AgC14 onto* TO = (121 .471 -91 .462)g = 30.099g 

'A'SR, 30.099g wplfitis R*S*t TO^S Pill's I css TO = 91 .462g 

TO, 1 .. » _91.462g 

“3.009 
= 3.05g 

^TOR vsTT *iyils cjplQi « Pi«rolcss TOTO = 1:3 



TO5TO, TOTTOTT OTTOTOTT OT, 3f%ft TO3% O 5 !^ « PwtolCsM ®OT?T TO3TO® TO 1 : 3 TO* 

1*#fc | ^®TO* sm %'S PTOTftTO® TJTOR 5 TOT<fa TOOT I 











iVovs ^ilc«i '»l*5*i 4 ^3f <pcsi , i I >4ft> P^gc't <ij>® ‘Wl m : 

ctN totow TOT ^ to cwft 'tost ^ro <*pr <tow c*r 
cTOt ctoi* «£Rsfl> tow TOT ^*l?r ctoi* ot 

^ 'os»Jc*il HaHwis 7RR 'oi'iHI'8 <i«tlfi WtS4 I 

GR*t 1 : 2, 2 : 3, 3 : 4, 3 : 5 SJ^fa I 

CTO, R&oalcetl 'Q 'oiBlcetl ’'IjHww ^ TO l^jj CWM ^TOfl 4 CWM I5.n>si RR *1# 
AI^IW I sm (to lg Al^lCGtMW TO 8g q&ICW "P I (to lg 4&tyl«rC*M 

TO 16 g qftlCBM ^ I ^ (to 'qBlt'erWW *l9TOW 's^s = 8 : 16 = 1 : 2,Wt Wf^TFo I 

*111^1^* \5iKfH : A 'Q B ‘l^fu CWK ‘HaHtaa '5ftC*f RWI olalb fo$| foj| CWM <P(.fl I 'oltia ' s TC*tT 
B mom 25%, 14.28%, 10% « 7.69% TO I CW TOW TOTW TO I 

tour : ai«m otM 

B = 25%; .*. A = (100-25) = 75% 



25g B TO 75g A 4W TO 

75 

.-. lgB^TC^TO — = 3gA<4WTO 

Mil OTfttf 

B = 14.28%; /. A = (100 - 14.28)= 85.72% 

14.28g B TO 85.72g A 4W TO 

.\lgB?T^TO — — = 6gA4WTO 




B = 10%; /. A = (100-10)= 90% 
lOg B TO 90g A <4W TO 

90 

.*. lg B '>1'^$ — = 9g A >4W ' 3 TO 



F^(tot 

B = 7.69%; .*. A = (100-7.69) = 92.31% 
7.69g B TO 92.3 lg A 4W TO 

92.31 

.-. lgB^R^'TO = 12gA<4WTO 



ffW TO C4, (to 1 sfffi B 4W TO TOW 3, 6, 9 « 12 m A^^TOl A <4WW*FjJEW 
: 3 : 6 : 9 : 12 = 1 : 2 : 3 : 4,Wt | ^-Ilfllv® JJJC4 *W**T TO I 




RRiPto *hiI*i*i 






^.b.8 'ai^HI'O ^<3 

J il<.°i fMkifai lsi<pi>k (Richter) ^RSPR t£|fi> SR^M •9Cfl r l I ^30 Pi^^t : 
m ^5?r ^ Rt ^stf^s dRr^ia ork*i?r Wfe ^israt *itm 

33, vS^lciS PlGWlfl 3WI ^fsO^k’is G^Gifl W 3t <33 *IS®1 ’]PW 3t 

$3133*1 : 4^ « qftieaM 4 ^ dR <fR*5t^ ^Ql)lc«rC*M Rim ftt«R (CH4) w Rift (H2O) 
w 1 sm dim lg 3g 4i<wsi Rtm <ro i fl$l3 dim ig 8g 

rig<v 1 ^rmm^T 'q ”RHG*ra Rim ^.ii dN 
(CO2) «w >iwi«mi^ (CO) ^or i ft*i?N ^to <3 ^fet dim « 
'siBic'etC'iJi «iiRI'» 3:8 31 ^13 ^isi®! *jpl'»<p 31 ^ < t^Pl's < p rg<i I 

C0 2 4 12g 3*1^3 32g wiftlWM Rtm I ^1W 3#T « «lftimm3 TOT 33^11* 
12 : 32 31 3 : 8 



R v RP?g<p CO 4 12g 3*1^3 16g 'siBicercisi Rtm R^ I '3^R^1ff5 33^3 « 'oiBucercis ^CSI3 '^’ll'© 12 
: 16313 : 4; 313 : 8 «l*|RIWw1 iM>JPlvf>4 I 



Rlftfa* $3l33®1 : 3*1^3 fcftRlwftOb 15.79% 3*1^3, RH*I4 fcl$awil$Ob 50% R 1*1*14 <33*. 31^3 
'©Iroi^I^g'© 27.27% < p|^*i «iIg^ I RgsRH wlt>l C^R sMtaPto R*g<iM ^jjsig^p Rs$3 3 s C3 ? 



RRt3t3 : 31^3 tbl$«MlWl$W» 

3*1^3 15.79%, .-. R1WI3 = (100- 15.7) = 84.21% 

84.21g 3h<pk 33 15.79g < pI^g»isi Rim 



lg j iN<pI?i ^ 33 = 



15.79 

84.21 



= 0.187g 4l<W4Rtm 



ri#i*r 

« 50%, .*. RftieeM = (100-50) = 50% 
50g R1R*R ^ 33 50g «lf^lCBrC«M Rtm 

lg rm*R 3^33 = -^- = ig '*il^ic*6rw<i Rtm 



<3 dWror ig Rmtm3 Rim ^stm o.i87g 3#? « ig ^ w^i ftRfte^igRte 
^3f 3>l3*i 'Q «i9iG'erG*is g<Dg’I <pl3*i <Q «i9iG'0rG*i« TOT '°i*|3l'® 0.187 : 1 ^RRt 'AR *JPl'® < p 

3t "TO TO I 

•91^*1 '!>Ir«( 9||5.G'!> 

R#T = 27.27% .*. «I%SR = 100-27.27 = 72.73% 

^JsaR«fl dimmer «^iwm?r TOT 2727 : 72.73 = 0374: l,^T*|dl^«iyilv 0.187 : 1 
<flR R?PT | ^ 2R5 wf5t t^ < #s 'Sir’ll'® ^(£|G<P ^Csf I 



«P»ll-'S, ^Tt*IJpl«P ?Rl?R-S»^f 




"STRuftO SKlIil*'! 






ivoir c*t i ^^3 «ui% w 5 ^ cro 

Sc^l'efj , <p$*i '©jfi '*>(<iHlsi wwi *T?I I 



WftOg •&!* ?TfW dlJUilft^lM faOill -TOST^T (i) •HilH'ftlW 

Pi Oil l ^s?rc^r c*rc wrt *l?pia?r *miwi^a?r ^*u ^ft <*rcsf& 

^ (a) ftOiiwi $s*rm "*iPf «tn%r a?i, ^ tort ^rm^i? ?ttw 

faOn* *&m»tOTi?r '8iiiiv6w<i tctts <sprfb -jrr Pmj»iH «rm^ i *mr 
*ijtw?r ' a (in v s*i "5tc*i «$r® wriarm <?#! v& i 



^Tl^l 10 litre 4i$C%ll«M ^TtW 10 litre <3P1%1 «UPr 00?Tt W 20 litre Al$USalfl6M 

«um ^ i <w$«wm-<sRi 'sutivsw^ ^ 1 : 1 : 2, ^rr 

^<pn> ^is«i «(«a^i'® 1 

H 2 + Cl 2 = 2HC1 
10 L 10 L 20 L 

44^61 m 'srra^r •ji$<&ii*m *tn*r far «HiNM ai^iw uicts ^nw ^Urtt ^or ^ ^iw 
'sunwiRiii «um 



N 2 + 3H 2 = 2NH 3 

1 «mi'6H 3^nwr 2 «mi'6H 

4 WOT, Hftdjl0>rc*w : Al^lOWHH ^rtwi : «UlOllftilM = 1:3:2, ^ 4<*IS >I«W ^«IF» I 
: wIcto 1 

^ : <?mr wlPfa *m otIPrs ^?r a ^rr «Sr ^sr aw ^hoim fan* 

tews *tta, (tt < 1*^ ^^it 1 

ctIO* : <x *wfoF faw ^ <^f *nwrt m, CTtfa* *igtf 1 

atPft *nn<f : <?r *igt<fc^ fasw ^?iw ftfaf rirto ^tti ^n?r, wlfas *ig$ ctM w asi i 

*IH»lMfo**» : C^?rr C#tW<T *l?rot$l ^ 1-12 •‘W^ ^ 5 ^ | 2 ' 5 |«S? , t?T Wtfl 

^5lft, (7 1 $ CTfaEI ’’IlililMP^ 

^TNf^P m : <?F1WT <£|^f& ^t- 12 <mi^ 7 ^ S V 

^Mjtw 5 c 5 ! mzfa ^rr c iR<p ^ ^®ii ah i 

sit^ «iiii»iHf^^ ^5?r : c^n?n ctIPrs ’im^ < mi e i%s ^ ?rjm g\ ^ifl^mt ‘ s TiQ?n m 
csfiw?i ^ *i%n«t^ <£& m ’fi?wt e if^ ^ ^1 <*& m ’imi^w^ii 

cult'll , oiMfi<p W 2rtW 2 RSH <psic«i *l%n*f ’ft'QTIt m, CT CT -y lP»iHt<p 1 mole <i®il A?T I 

*RRi^rm : «i^n^m 1 ^ ^r wj ^ sr^fp ^ 

^ < i?Rt'3[^rlw ^«ti?f ’tf^s 1 ^1 *«??f W ^ ^ 1 







^ cftm tot iror i ctIto topj-^ «w*iw<i 

tot ^ to dw ^*13 to i Rprrafap RBrm w ctott «Bwi$r cth^t *i9^h ^ R, 
v is > )l^ , i*jCR#i ' s rc*u 7 f'sC<ilc 5 t^ ’ilsR'oc'isi ' s rt*u^ s r R>sj ■ 9 t'il4 TOi i 

<i^»ih 'aii<ilD <7NtTO <r, vui^cisi TOI^Icus <p«i<pfi> 

JlMlilPl* WlRJjaMJj* : ^ RT TOatfap CTtTO RlTOt^ TOTtTO TO (OH ^ I 4 
^T?c^rn^t?r ?m farc ri ^ jar ^thj w ^ ri ai fiwpjTO Rmrafap Rscrojai ~m ^ i ^ar 
Pmjwh (i) tos ftvi>jvi>i Rt «iRhiPI'*mn ^ar (*) ^ar (vs) tftR’TM ^ar (8) Pm5)u ^rt^ 

^3T (£) 9 tTt 7 f v= Nl^l v ®*i I 

tor farot Rt ^ar : ctott fofem tor <tott *i9<^ ^r r i 'sRk <r 

cult'll sWii1«to flfoiR ’iiHfa^M.si csrf5 ^ R&ii^^tRsi orf^ tor ^Ic<p i 

t^RI^WS ^ar : $«7f RT 87^» gRlft ^ CTO Rt <RR, aR5§ (Rftsf Tf^tff CsfR^^S. a|R5§ 'Sjl 

^tos^rtoi 

^ft^tt^ ^af : RfR i^Iu crR "Hsi^Ho^si RtCR aj^lfiRs c*fR ^flsf <pc.fi, '®c<i CR^ wl’H^w.si 

<R CTOtt appft csf^a ^ 13rt?H» TOR TOt TO oRfiR <R W <fRTOl ^T, <7 it 
'®spjc 8, iR "511*11 a|<pfi5 *isi«q 'Sibil's Ru»ih ^Ics 9 1 

^ar : ^ Rt TOStfap ctR TO aRsft CTtTO TOR TOT <R ^ RRRfffS R(^ 
"5$, TOt *RTOR RtW (71 ^ '8(*3 s v ll'® ^Rt TO W1 «jt*lTO Rt "^f I 

«um TOTO ^ar : TO «H7f ^ alTOlwlM l^felT TO, TO (i) TOt 4>l»W)lM 

RQ»^il (7R 'slcisi TOl^TRjR^r 5K*1T ^il a|<p|u ^|?Pf '^yII's ^I<pc<i, (^) RQ»iil$i %^*tR 
«UI% TO TOR TOTOR TOT RI^il<P SUITOR TOTOR ^*1J« WT «TITO I 

'5R*U s tTR 7 R «ilii'®»i a^Rof 'Q TOR13TR , l9»(H < psic's I 

<uMH : cult'll 5jt*tR5f <pf^»i. To « ’bl^lii ^58 j^p'o , l9<ul^ ^QTIR S&iilc*^ ^T I 

: CTOTt "STTTOf "^5 "^‘tR 5.'®^'® chHc^p ^%T «1t^ R®ft ^ I 




' 5 It*of^ s ?PTT?K 



*0 






y c?\v\ l *m X-^ 4, 6, 8 «tm Y i 

sii'® 'SHI'S fawn Wt*T ' 3 J3J^ S ' 5 R^T n»tn? 

'oonn fa'oj'ol ^j2f H. ^3f 

sf. fa’lfl'o 'oi^il'o ^5 5jj|7f 'o||f|\s«i ^3f 

2H.2 + O2 = 2H2O 

'BHcnn fa&nlfD <pcn- 



i. 35^^^ 

ii. ^jaf 

iii. ^tTt^T «dn'®i ^ar 

fawn whit ^fa«p? 

i 'Q ii < ii 'fi iii 

*t. i 'a ii i, ii « iii 



faw ulnfa <.»TI<win Hln»)Mfan» C*ffl?Tt ^®T : 



csfH 




H 


1 


N 


14 


P 


31 


0 


16 



^Hcnn ^ njn^Jn <Kn fa&on vs 'G 8 S'sn ^rt'Q : 



o. 'oult^lfanh <p^wwn , o)Hfan»^r n*'® n,tn? 

133 «t. 



141 



*r. 149 159 

8 . ^.on* fill's •il^dik'st'i 'Q nj^uakew *$MI ^,l$,wjk«rlfan > ^Pit.'sn 4IH n*^- 

8.5 «t. 17 

n. 21.5 43 












aiwwlfc <Rft t$t> csflro jrp ^ i <4w?r ?rmt?i%s 

*TCRT«t ^C*? ?R^N ^CSf I SR5 <Pl4<.1fl “Ivs^l ^5^ OTQTlT : 



wk’ta RR 


OTftH 4l<C-M *lftRt e t 


fcm 


20% 




14.28% 


v HJlPlfi>1®H 


7.68% 



. shliiFi<p ^sr^t ? 

«t. w? 2fW $C«R (Rltft (20%) 3 ^CS|)lC«M (80%) 4 ^3 f*l<T ^fl^ ^3J??P ?R^ ^Cft- 

^jw^ri 

«t. '^s SR'S vHI'Q’lt°il C^R sihliiFto '^ac<p ^R^T <?w wf sRffi ^ i 

^f. ybl$«l*||$b ^0 «l&l«t«W ifoltt 72.73%, *Ttfe 

'8|ftn«rt«w *lfiNN 88.89% * 4l$C!bll«rl*M iRM fasfR 4l4w* *lHRR 75% I 4 

S v ll'e’Jt«il 1% '5£^ s SIW ^ v tl'Q ?R<fa ? C$RH S'qgjw I 









: 3X15151535513 ^3f, 43 35313, 3X15^1535513 ^3T ~sps 1^315 : (i) 3fa3*t?*t 53tf33* 

3X13 13333T^; (^) 53 C3*l53t ’blC33 313133* ^53 ^St3 3W 335^3 l3t[3, (v») 33*3 3X1533 C3H13 '3lil'»‘l, 
<313*1 W3TC 22.4 13513, 531313 3t?F53, 3Xtref535^t3 3*3X1 I 

vs.i^m 

iVovs *llc«l *>l*5c*13 3331^13 zl<J>|Pl^s 3!93l3 33 3>|3 313153J 3l3l3l33* 3?C<lM ^343^533 333 l>lsi15 ^4 
3XMX1 3*3t 33 1 53 «J*UIC43 (Joseph Louis Gay-Lussac) 3X13 313*53 <3415 4 3331^31533 3l3t53I 
3Tl3Xf 35313 553*13 iVii 3153 315^1*1313 (Jons Jacob Berzelius) 3*513 < pcn*i 53, 4^ *5(33141 43?. 
43*t 5153 33 31 3*53 f¥*T$ W 3Xt53 33l33*?&3* 3331^3153* I 13*$ 533t 313 53, *5t 333t^^1W3 
3531 3#?, 3331^3 <3 3f^5t®rl-*5t3 f^3 313 1 4 3333 33131533 3533 iVii 3t53 *5IXtff5t5355t 
(Amadeo Avogadro) 3^333 3^3 31331 33*^3 3*533 43? 3^3 0^ 33533 '^0*53 3531, 3331^ 'Q *3^3 
353X 31^33 135<1*1 3333 43? ^ 1*5(133 3331^31353* 3*5*1133 3333 I ^'S 3331^3 3^3(3 3*Bt 
3313^533 I 

4*5f53 3Xl515l5*t5^l 3^ 3333 lj0*53 35*113 3133153* 1%f% 3*53 315^31533 3X1*3X153* 3*5*1133 333 33X 
43515 3X13X1 333*1 3*533 , 31 Wt5®t5*t5Sl 33*3 (Avogadro's hypothesis) 3153 3§f^o 33 1 4 33*315 

3T53 3Hffr5| 

vs.* Wfastcsft^ft ^ar (Avogadro's Law) 

: 4^Wt33l«5l3 43? 5153 33 «llfl's *1 PlPl5 3^3 3Xt53 (C3lf^ *6 53lPl4) 3313 3??lJ^ *3^315^ I 

353 3*11 51315 43*t *313*5533 53^53 3313*53 3ltdjK®r3, Al^OSa 1 0#H, ^|%5R 'Q 3*1^3 ''b|$awl$)b 3X13 
*5^3*313535^1 *5fOT3 ^33 43*t 513 f3313l3 43? 3X133^553 ^133t3TlS 43*$ I 3ft 53*1531^153 333 
53^53 n 3*3X3* 31^515^3 *3^3 3313 3*31 313 *553 ^4 '303153 33X13X 53^536 3313*53 n 

3*313* *l$abl»M, n 3*3X3* 3%BR 43? n 3*3X3* 3*1^3 ^1^X511^5^3 *5ft 313*53 1 3fte 3X13^553 
SJ^%, *53 43? 313133* 3^3 3^ 1%sJ I 









'SfffcsitfltSSira ^3f JMliK/is $jjf^ ^It*^ m*m cac*TCA I %?[ 43 ^5 'Q si^rPt ^ : 

(i) wrc®rc*fesra ^^3 % wtr ^ mm 3^ 43i ^ ^ 

to *tKNsT ^u i 

(A) '©I ,: 5c*i3 ^IsRt^pt 1 ? V »C'^ 1t?T W sftfR 4fi> p <PCfi I 

(\») 4fi> '©l*v(/1*l ■‘is^l-J^ll 'S C*t ^ulc^Pfl ^iJt^T '’llfJ'O'l ^RCESfST 4£3T ^TtsiSPU f^3H <PW I 

(8) 4 j jwi?i <p(.®i sW*iFi<p ftOnil ^ v hl*&f <p?il 43^ ^i?l<p?i e t 3131 213*13 <psl ^**©<i I 

(<t) ^ ^43 mm com ’IjMs ^* 1 %* w <33 ?p*53 i 

('b) 43 J il^,lc<i3 •‘pi'Hfi c>Tlc e ifi 313313^3* ^3 C33 3*313 4 < pfi> v t r, qi'J> 3d Fife's defies, I 

4 ^pP*rt^^5ft (Corollary) ^ 

(3*) Wm «im 3F§te whi *nra ^^pja ^ w *133^ 

Rkj*ih i 

(3) C3 C3*TC3t «BlFi3 , oiHR<p ^ w^p f^jft i 

(*D ^ wnarr w 3JiFi3t cjm^ito^wr 43^21313 m « wnarra ^t 22.4 WPw 1 

0.8 2W 'Sl^Pi'^lc^ fifa'K 

4Jf^R’tSal3 ^3f sff^s SWST : Pifofl 3lt3^A 33'®)'© ^ *13 1*13 »tllC33 4^I^tl v 1iWI' 1 j4 I 

MZr 5 stJPPPJA ^ Al$t»ilt®M, 'Hl$(l»lt«M, «lflll*M, CfflfiN « GFlffiiT I 43TFT 
« <3*tf33 «um OT t^«^s « 3*33 I 

*tfHw <?Nt 313 <3, 43*$ wrcgt « p:3 43* 'aito ai^iw « 43* ^rtro 3?P 5, tt33 ttw 

RQhiI 3*E3 ^ '313*53 AlAUijlW'l CSPlsI^® «0Pf *^A*lsJ 3*C3 I 



wiwn*ftsfo ^3f ^iw 43*§ *®mi4i « 5tc*r 'snro 

■yffW RQ 5 ?iI <pcfi v °il?3 v s*i A^calwi cjplfll^ ’tJPd ^ 



« O^T 



«mwic*H5m ^>iiw ^r’rsiw « m ^ w <mb ^wur 1 w 

4^ «il*i's»i 5 tTfW n ^Ri3*jH I 

^»sik n ^IJ^ 5 ^ + n csplQ'i ^ = 2n ^IJ^ 5 ^ I 

ll^ ^.lRUalc | et*1 ^ + ll^ WPll^»i ^ = 2fi> ^.lRUalc | et*1 CSPIsIR'© ^ I 

cm$s ai^iw « cstfRms ctM 4^ fctf>t*u ^us &m ’iMtp 
mvs *nsf ^t» ai^iw (rtw 4 ^ ^© ifl» 
Al^lw *l?wtt 4^, lfl» ’iMf^ I Al^CftlOSH OPltl®5 2# WlW 2# 
Ai^«jit«M *i?prt?, 4^ 2f& c<mf^r •BPitt, «nm^ i cm$ ^ ^ ^ 

Al^«jlt«H <1?Rl«t, Wflt 4^ AI^IW "5f^5 tolR I 4<!^IM CjPtl^T «t 43# Gflfrr 
Ri3»Jh I ^TtA Alt^®R « cjpI 9»3 2ft> P^f^tTSTR I 




*8 






4 ^csalcetl WPlsRc^S HC1 1 ^I^CJalcet'1 'Q wpllsli Hi Ms 

<m% Mm h 2 « ci 2 1 (ii^iw ^%®r m\ gfiHr mzm m 
<s isnTr^ <?rr*Fm ^tT^m -?p?rt3sc3T n 2 , o 2 , f 2 i 



Aftohiow « onfiN ^rtaRR w sron ai^icsm « 

RI 3 >Sl fi><Sl<PlCS Pin^c*t SWt W m ’• 




- «o «o 






2 ^ < 3 FGT(^ 



Ifear cs>l*i !$<.»* ^RRW*f 

vs.<f f^ft?r 2 W«r 



ot c^iwi *uicwi «iwfa* w ^i?t -am i 

■aW 'SR^ (vapour density) : <q*$ ^t*RW « m (TFtFTt «UR Rt (71 (TFRRT «|RI«FW ^ 

•w^ur Mum b «&M?r rt Mr® w ^r i <irc* 

’bMs «iIc'HPp^» (relative density) W ^ I ^fR : 



c<plc»il ’bMs RW xi«i^ = 



»bl>lfl><] (?T extern gunam M 

itRS^ ^t*R|3ft 'Q ^Ml ' a lls'© , 1 W*1 



’ll Ms RW X|»i\ 5 jc<p D ^l?lt f&fo's 

D _ MJMfcs V qumfrtf M 

^ WM « V 'allows *l$U!al<W «13OT ^ 



^miSfl «^V ^IlibsWd (RsfiRT «&M «UN^ n I 




»UI>lfDn 

Al$ 0 !jReMS n^^'Sjj ^(H)ll«rt*M 



HINT* 

Al^OSa 1 ^ WS 2 fl> ^ 



[ csc^j Rl^walcvri < 5 ^ 2 fi> < 1 ?Rt^RiJ»ih ] 



_ i 

2 *l$cn*lcetM*l lft *RRt 3 ?rw 

= j X ’bhfiJs ^WR<P ^ (^Rcsalceri (T^T Wylies) 
= |xM [M = sffRfta ' oiHRs* ^ a] 

.\ M = D X 2 












vs.'b ^St?r etm 



<£rc$ WffJtt « *ti*r *irtCT?$ csrmm <£rs, srh wrcat « wt*m22.4ftft?n 

om$ (molar volume) : i cm <?$ *ijH7ei cm\$ <Rt ^ I 

cwr, i cm «iRiw w 32g ^%br ^rra i 32g «i&icwm «mi'4Ht4 cm® 

m ?$\ 

SRt*t wnan 'S (standard temperature and pressure S.TP): 0°C ^Rlait « 1 atm 

^Nt^ 5 2RR ^Rlafl « Ff*f foc'W AMIRI'S *,«!«, I 

fifatn : 

•BPiffisr wicii «(iii'9ci«i 

crot ’Oro m\ d = — — , — 

<rra*t ^W3ft 'Q ’bic^ 

D _ srh \smtart 'q i l^m w 

«RW ^t*Rl3ft 's 'Etc 9 ! 1 Pibln ^.l^csalcet'1 ’blc^ifi ^ 

*i5Wi <*>« cpfflm (?r, sRM « ^tcn 1 ’UtFR w = o.0898g i 

2 RK ^mt3Tt « TO 1 flftia «&1FRr ^ 

.-. D = 

0.0898g 

.*. 8Rt*t 'Q Ft^*t 1 ^p51?r «Ut^ W = Dx 0.0898g I 

«i'»^ D X 0.0898g ’IjIc^ '»ilii'®*i = 1 PuJlsi 
^m\ D X 2 X 0.0898g sUt^Rl^tTO = 2 1^1 
^RRM = Dx2 

2 

.*. M g *UK7!fI =22.4l^tft 

0.0898 

i cm msm = 22.4 ffi&ta (gRiffi^) 1 

'5ikfi e t : 

i I 2RM WW « <5t%igR 5|3OT ^ C33 fa I 

m\m : ^%5rC^ ®l MR<* W = 32; 1 cm ®l%eM = 32g I 1 cm <R extern ? nt^ 

sRf«t^mi3rf'Q mx 22.4 

.-. 22.4 ftSi* «iR(w ^ = 32g (2RH wnair « fr?o 



.'. 1 PuJlfi v °iR*iC'st # i ^iJlc^fi ^ST = = 1.43g 

22.4 6 



2Rt*t ^mtart « «iBic«tc<w *m^ = i.43g/L 1 
*p*il-8, ^ft*uP)*p tPittPT-s^r 










I ■‘Tlf*! rw 'aiBiwi 'Q Rl^osjlcerc/is CTl' 5 ! I <R*H{5 «i*i'5 9 I ’llPisi ' a iMft < p j i'?t < P'o C^?J ^?T I 

c^?n » = ^rm^x2 

/. *Tt% ^f 4 !^ ^ = 9 x 2=181 

16,Al^OS3lCWs1 1 I 

>^ofik‘ ! n%f 'sf^ps 'sri3f 'Q *i$«ui wi 18 '^ < tr?m 

vs I v>mm vs c4lMl ’bk^ '55^ 3.954 g/L I ^t?T '3Tf e tf^ s ^ W ? 






<?r c^n , oii«i'sci«i ’Bto ^ 




^kr*f 'sMwiijft vq l Pi^lfi ’blc^s w 







3.954 

0.0898 



= 44 



^KI3 's(HR < p 'SW = "4W < 11 ^ x 2 
«U1^'5TMf^W = 44x2 = 88(^8) 



^i*W2ri vs 5R*r i l^r&m *nra ^sr = 3.954g 

.-. ^rm*t wmtsrt « mn 22.4 i^m ^ = 3.954 x 22.4 = 88g 
'smH ^mtart « fift 1 csim = 22.4 t*r&t?r 1 

.-. HiWl^ 1 CTH = 88g 
'stftVlJWlfc* = 88 (^8) 

8 I 2.7g vs<5«i «uk»(lPi«ilc < q» ^(.v» Pt(.®i ^Wrt3Tf 'Q 'PtC’f 3.557 PuJIsi , oil«i'®»i <pc.s I 



: 3.557 «ulc»)ll*iiil HiMs W = 2.1 g 



.’. 22.4l^WfWl%t«lTt^^ 



2.7 X 22.4 






3.557 



<7TC^ WHSfl « '5tW 1 CSfM ’blow '5(lil's»1 = 22.4^frl?T,^lt <4r*TCSf 1 C^Jl^T ^ = 17g I 



W = 17 ($8) 



<t i 'sri^f ^©t -p fsrnsrr « Ftpt 50g ’bic^si 



»l>ll*(H : ^rt*T v'si^'scsd^ (C0 2 )- <4?f ^t*l1^ = 12 + 16 x 2 = 12 + 32 = 44 




RT*uf»i<p s*il*i*i 



*4 



rr*[ ^miari « RtR44g co 2 *®mm = 22.4ftfrm 

22 4 x 50 

.-. RR*f ^mi3ft « RCR 50g C0 2 -4R mm = — '— = 25.45 liter ($8) I 

■ ■ 



vs.R «u1c'3lc*fe®t (Avogadro number) 

<7f«tT^n?^c4 ^ « rcr «m%r w*rm w <rmr rr»r ^ 1 rrr RjirenRt^m ^aj 

«iyiiw « rsr ?rr rr®r rrr «utw rrr r^rr 5 r^Ruhh i *p®sKrrr Riic^ 1 

<RM-<* 1 R*TR R??IRS ^ RIW I <4 R??mw RJtff5fc*fc5t R8?R RRT ^ I RJtffSttffcSt ^3| ^ Rt*5 4 
PtRIb <p1$*i 'Q v s^®i <i*s>si Weill'S 3c<ilerj | 



RR<tR cult'll R^R | 4^ (RfCR RR RR^lJR 5 R^ Rlc<p CR^ R^w 'RJlosIc’lGSSal R*?UT <1*11 RR I <4CR N Rlslt 
2fRR RRf RR I ft% <#RR RRT <4R RR 6.02 X 10 23 ft% I R^R N = 6.02 X 10 23 I 



ctflwd croar RTtrottftost r^ur sriw : mm 4Rft rwbr rr^i Rmmi r# i <mm <xtm 

r^cr n r??ir5 rrrr; RnjjjH i ^»?m. <Mfa RMvHft* m m RWft* w= nM i $rer 

RttRlERt R^Rlft nM gRt 1 CRHCRfaftff® NRRflRR^ftRJRR | gift R^ff® n R8RJR RiRl^ RlRR N 

R??ttR5 R^tf5 nN RCRJR RJRt^ftRRR I 

.-. nM g CRfaR N RCRJR* R^Rt nN R?RJR RRRt^ftRRR I 

Mg<^NRR^RRRtlftRJRRl RRlRMg<Rfa= 1 SIR RsRT^CRfa I 



1 £fR *m\% (Rft? 1 N R«?lJR RRRt^ftRJRRl R$R RRR CRtlRR 1 SfR *RRt^5 RTl?5ltft^lR 
R8?Um RRR R8?lJR RRRt^ftRJRR I 



ftRlRjft i I : lftRftRRRRt^lRaRSR? [C= 12] 



RRtRR : 4l4w* RbWMfo* W= 12 

.-. 1 SjR RfR^RR^R = 12gR*ftRI 4^5 N R?RIR RRRt^ftRJRR I 
NR8^R^ RRRt^Rsf = 12g I N = 6.02 X 10 23 I 

.*. 1 ft R*ftR RRMRa = -^- = — — = 1.99 X 10' 23 g (ts) I 

N 6.02 X10 23 



^ I ^RftRtftRR^RRRRSR? 

RRtRtR : RtftR RMftR 5 'SR = 18 I ^RRR <4R (RR Rift = 18g Rift I 
6.02 X 10 23 ft RtftR R^I RR = 18g I 

18g 

23 



.*. l ft RtftR r^r rr = 



6.02 x 10 



= 2.99 X 10" 23 g ($8) I 







vs I stfsr ■HlPic'o < P'®fi> ^['oilw,? 

^Rt*rH : *lt% 1 <? im= 18g *Tlft I 
<r c^h i csfH *i%rn:«i 6.02 x 10 23 
.*. 18g *ltte TO = 6.02 x 10 23 ft M, I 

6.02 X 10 23 

.-. lgsfR*n%®TO 3.346 x 10 22 ft^t(^8) l 

18 

8 1 lg ^1^*1 

7Rt«ftsT : fl^'9 < pl4c , i^ <±i<pfi> ^Mcv»i I ■‘Pixels ■ > 1 I*rMR < p = 12 1 
^©sik 1 (RR <p|^*i = 12g I 

12g fte TO 6.02 X 10 23 ft ^1 TOI^, I 

^ 6.02 X 10 23 

.*. lgftoTO — = 5.02x 10 22 ft*l?RTtl 

<$ tow *rmt ^ fttwr 

TOstTOl* ^ar : <4^1 : ^mristi « fic*! «iiii'si «utw rrr i 

RJlW>lC* 10 !ata ^Sf ^0 SIT*® t^rft «l^Pl r *^ : 

(i) 5 Um^^I#5 WT (Rtl^Rs TOR ^ft*l?RtfF I 

(*) <R C^IWt ’foie*'!* ^ W xiic^s Ht 5 1 

(vs) 4^^5mW«TOwrftfaTO<RmTO^TOT<WSRM^mi3[T«TO^22.4l®ftmi 

TOI'SR^ : ^r*RW « 5ft*T CTOT «Um TOtsT <R CTOT TO5FR TO5T?R 

^asalceM ’tilers «C?IW TOt^ 5 ^ ’tilc-ro ^ I 

CTWa «0«vs»1 : 1 (RH ^rfSRffi ^?T «ll«l'8»1C^ ^ST <Rl 5 Tl?f «(lil'®1 ^Tt 331 I 

sRH^mtart'em : o°C'q i atmH^'^RTOsRr^^’Rtsrr'Qm^ft^Ti 

wrtTO^Br TOJt : crot 3*53 i <rr- 4 w M, ^ ctIctsi l cm tot^s w 

R^TOt^f^TTO,TOswtlTO^R«?lJfW^ri 4® m 6.02 X 10 23 I 













4$Pl4il>Pl : 

i. ^k^Pml^ *ikk<u C4H ^JHJT «phI<i t»$l ^»(.n«i? 

*1. *IJPI '»llfl'©»1 ^j2T R. 




srh « ?n:*r 2 «tPr fftii&iwn ’DTC’t Rhjvm 7 R , *nt, 25°C ^t*W3it?r 'G 1 atm 

Tk*f 2 atR Ri$«sjk«t*i *lTtRr Rinh R*iir *rc*iTfer- 

*. ■’WR 

«t. FljJ^ 

o. 4jk« , n 1.43 g/L l ’IjhfS* Rt*^ ^?T «?«? 

8 «t. 16 

«t. 32 R. 64 



RQ^^k-s* t*HI*i ^*T : 



+ 



R^in; «pw 
i. ^ncsiptagi* 



ii. 




iii. *1TR «il*'B*i ^3J 





wHH» < il^^ > ? 

i *f. i 'Q iii 

*t. ii 'Q iii ii 'Q iii 



^5R%T2m : 

<wfl> 0°C 1 atm lfc\ ^wsm i0 *fo«*lWM <*wn 

*iwt* *itr X rn\ <ff^n 1 fflUR <im*?r ^RteFR 2.0893 4R « 5.1696 

s*R i ^t^tm «lJlFRr lmL X Wrf lmL «*Br ftfaRrt w 2 mL HX *ITR w i 
^sfRr, ^r , iik j i ®ii(.<p j i < p s i 9 Uk 5 i?r ^ Rtw r^f rs^ijt i 

R. i£^ *|Jfc5J ^ v tf>'<f5 RS?Ut s*>8 ? 

*T. ’iiMsi R^JW R??DT 'Q «ik'oc»isi RWT ■ / t*< v l < £ siRMRlft ^1^ ^TMXt R?F I 

«t. x *ijifrf r^ *rjrf^ wt r* i 

R. X 5 1jI j iR>(.<p “Hi's* R<F i 








s R*) : *3*r Tpjw « 'kmP<p 7fW5 ; tori ^5 ^rr e tf^s R%ei 

*f^jf%j ’lliPi<p 5|?iw, PP*| trpt r^?t ’llap<p >ixt<p's %«i»f 1 

0*0 cm^t : rrer tor ; *#* « *iP<^ 5 iR <rr#, <rR « <RRt% *ir 

<u<i^Iji <pon > i%<p'» 1®W*T I 

(*D <tRraP*p ^^Nrcr wtf « >wiR*tR; 1%f%*p wr f$m 1 

8.b «1 C«1*l ei'S)<p (Symbols of elements) 

fi«j|%1«t CTtRR R*I « 3#P fMl?R TO fellW I ^3lfam*t RR <Srt&*)PH*>lM 1 R^R 

'srif^s Ri*ppp<t rr ^hrr Rtfwtfiw sRsnfw 1 soHro^ sr«tm^ <Rft?R rjiISr, 

^ CTO RR mm RR RF5 I Boron ^ Zirconium RW REtft mt CTO* 
RCRC^ I zl'®1c < p?i C^C3| Pi OKI'S fRR RtRt : 

(i) kI'®1 < p c»flo®isi °i3 lfi>*i RRRt ^.'conPr *ilc»<si RlP ^ Rt R*f RRI WIT RR 1 

(R) 4R 5 R*f 2|fRs ^CR r\ 5 ^tc®R TO (capital latter) 1®WCR RR I <?RR : «l&l«t«w 

iJ'Sl* w O, Al^OSa Ifltt-W srfR 5 H, •U$C$IWrt«W N, <Pl4wsl C, *ll*Wl&W afRRCfRS I 

(v») ^ M t¥^ y^c<w cto sm ^5 ricsei <flw. 1Wl?r R*f csft reset wit rr 1 crrr : 

(SFltet sriRs Cl, CRlt^RR RTlftR RR Natrium)-4R 3#R Na, CRlRlR (RTlf&R RR Ferrum) 
srfRs Fe, *UWwPnill»M srfRs Mg, *Jl«lPnilt»M srfRs Ca I $WU CR, RRR srfRs w i 
cftm ’RRit® ^ftcm rr 1 

8.^ dfM’l^r R"C'9 V ® (Formula of compounds) 

CRRCRl CR^Et 4R5ft R^5 CRtCRR CR R??|R5 *ERt^ PHRH , ^IRR 2t#R « R??lTf ^CSIC’lR RIRJR 

o<FIo’Ik ^ (molecules of compounds) >i% < p'» I RlWT sffRs Pko»i^ Wit 

5d'©lo < PK WR Peon C^RR ■’IkkI^k RRlf Wtt^IjR^Ut ^ ^5t ^ Rl I 



^W^l, RPit 

*nPm wj ^cr h 2 o 1 ^cii)i(«H 




*BRltPHJ»lH I ^5?tK 



’IkkI^ i^'siPlO'erO'IK 

•BRtt, Rrrr i h 2 o 2 1 «uiwiP«in mtw nh 3 i torPrr 

RftctlC^R <*Rpft « '^eiblc«tc«w 1^# *BRl«t Purr I 7f?CW h 2 so 4 I R^t^ 

t, <MHl4MCaM *BRlt RtJ*lH I 



8.« CTRpr^C^Sr 'Sf^ (Molecules of elements) 

*l$CSjll«M « <R IWt RlJW) TO *l?Rlt, pRRR I ^5R«- ^ICTJT ^ ^IW 

■?R1TO H 2 « N 2 I Wt R^5 ^ ’ERR; PURR, ^ <fl3t R?CW 0 2 I R%TO?I 

WTO^,^W«t^Wll 4^RR «CWR >WW5 0 3 I R*rEt e tRWEt'6 
<m<pkIo ,, ik ^RtasR 8 « 4f& ’l?RR[1^RRl ^®kK '©Ioik «m<o < p v ® ^WlasR Sg 'Q P 4 1 




' 5 Tt*uR < p «wl*i*i 



voi 



8.8 ^ > C«PC'051 ^5t<Ft*r 

^wwa ^ *i$it*isi «il«. : 

(i) 

(co ifitoiwwtf 




(*) ctot ws w <*FFfi> ^ ^rm i cw r : h 2 so 4 w <*rcsft ^ 

>h*iW 3 R<f 4l^^tmi 

0*0 wt <i*$n> ^ ^ *tfo®, ^®t i cwf : h 2 so 4 ^xw® ^ft ^nn <?r 

Al^lCSfi, «lftlfl#M « >H*WM W 5 ^! 

(^*) wit'll ^?T 8tRfi> '5f'jt v ® ^HTR t»ilt"ra *l?rct3[ 'suit?. ^Kw® Pi t^t*l <ptsi I CWT : H 2 S0 4 
w^fr ^rra ct, ^ ai^iw, « wffi «iftic«H 

RhJWH I 

0*1) TOt 'Sft'tf^s W Wfft TO I <SPR 4l$Clbll«rl*M 'IhWMR* *9 - 1.0; «l9n«n«M 

nwtfw TO = 16; -HHHHWM TO4l‘lR * *9 = 32 1 ^BflK >lhW39«* ^5 = 1x2 

+ 32 + 16 x 4 = 98 I 

(«t) c^rr extern t*iMfi>w> RtwH c^nj^ ^*if^ to RtfN i cw : >n*ifaisR<F 
<*lto TO few Al^OSalterWil Ififow (2 -*- 98) X 100 = 2%; ^WlaBl «lfilTO (32 -*- 98) X 100 = 
32.7%; qfaeetfW *I%JN (64 + 98) X 100 = 65.2% I 

8 .<t cotrM ■«! wf^4 ^4^ ^fir *mr 

wit'll t<0t’lfi ^R.<|R> ^®it® '©It'® Rij^H t»il®wi^?, ^ ' s i^ v Ht® «ilt^, I ■ y fT*tH c F5 TO Rt^it-q C^H 

c^m csftro *iRto totot w TOt ^1$ wt tot to i ^i«tf^F to® ^irom smi?r 

m*m : 

(i) si«pr© ^p® Ru»ih totoA* to « <i?pn^f ^R?ut to® ' 5ft«tf^s to cro toc® | 

(*) R% ctIto C 5rf& *ifi*iNw ^imR<f to TOt ®m w ioo TOt «pr tosi *i®rot Uro 

, 1 R»iM R^iM <pjiI I 



i I HlR (H 2 0)-<fl«T "I'» < mI ' 3 T'^|® C^sf I 



»l»lHH : >i%<p'®'^5 ti|f& "3^ c?j <rtf^ ^tssalteM ’isi»il»j v 'Q 'oiBiwi v lsi»il' , J(Ru»ih I 

^Rtsalt'ettis 'Q '»iRit«rt*i«i ^ ^Pflascsi 1 « 16 0^1^ approximate ^SH 

Rt*it^) I 

'Sll^cetwsl *lHsiH = (16 + 18) X 100 = 88.9% I 
^5?TR ^0% 0551 : H = 11.1%; 0 = 88.9% 




'StfOl^lW 5 ?R1?R 






* i *rt?n3Ftf^ s (HCio^-^^i^Rir cww w*ii i 

^rt*rm : n i&fs ^it wlw cw ^Pic^s ^3tf» <%r> Al$«!alcet*i, «pl1*H 

5twft> 'sifaceri *lMt^^t^. I ^'osiMIstsplEto <iiPicv!>si «(HR < p ^w = 1 + 35.5 + 16 x 4 = 100.5 

100.5 '5ft '»«l«MI*ICSPll3<P R&cstlwi 'srfc^ = l '5ft 



.% 1 



93 99 39 



.-. 100 



99 99 99 



1 

"" 100.5 
IX 100 
100.5 

= 0.995 '5ft 



35.5 x 100 

c^iQwji ' p rt^srr c t = — — = 35.3% 

64 

’t%rt c t = x 100% = 63.7% 

100.5 

«lM<*|ia* <#K»?r *t^Tt : H = 0.995%; Cl = 35.3%; O = 63.68% (to) I 

8.^ *pl 7 f"C < P'o 'Q 'aiHl^<p 7 1 "(. < P'o (Empirical formula and molecular formula) 

crot cwtetw ^<3^5 twrm wfpppw *Bpn*HjPim toot ^ ^ttre 

3<p|*|c<p <lf c<ilt’tW ^pt <l®ll WW I 

'5rt e tfw ^tw ^5 ^<3^5 Rhj»ih *nrci*pr >%*iw tout wnt wtw i cw 

Rl^calwi *tc<p'» H 2 0 2 4 C^Flit iiRsf& 'SfJ^S 

^ %rsr ™«3; Rhj>jh i 4 ?f?um (2 « 2)2W fwro <£r«.tor l « 1 1 ^5 wr< 4 cwtoiw^ft 
HO I 4 ^ff 7 f'X < P'o Re's ^lt WlW CW, <4 C<(l(. , lfl ' 5 f3c v ® 'Q '«>lBl(.'er*1 Ru»)h <4W?. 

'5Rff | ^|S5 ?% 71% to *Grcf(TO^f 4 ^tW5 WPTt WlW ^Tt I 

C4«#WW ’Sfftf^s TO*5 C 6 H 6 4W 5%^ ^<3^5 T$0 « 1*0 4i$Qhll*M Rw JH I 

, ai*iwfifc* 4 tow «t.^rt.t[. (<$ cro 6) wBn ^ft wi tor ^w l « 1 1 ^swk 

C<MRtMW *ft TO*5 CH I 4 TO*5 fc*ttW $$ C<MRrWi) SJ^5^ wswft W^ « 

TO*F CTO Tfj^s yg ^ftfWW* 4W*t ^*r ^W I TOT : ’ttfw H 2 0, 'SUlWlftill NH 3 , 

CH 4 , extern <TO^TOn|3 TOT CT TOW «t.7ft4 = 1 | 







NOV© 






■5^ ^C4»® 




i 1 ^%4® C*ilC*IW ^^C® RHJ»IH Rfoj} 

c^ro tot^w wiw ^n® mw To; 
*t^® *mjT iwt TOJ 1 CTO : 

cwwtaw *fr TO?® ch to wwi wra 
cw, <$w ^f^® wn% « ^itcTOH «^w 
?r-*ittw ^rt® i:ii TOt^ 

»lfvsj<p|<5 ?R?|Jt TOW WIW *Tf 1 


i i ^rt e tfww5 TfTO® c%«m ^*11® Piujvih 
TO tt^'TO «t^® «tTO TO 1 

CTO: TOtaW ^ft«tf^s ^TTO® C 6 H 6 1 
^®WR C44^tW«J v^ ^ ^ W#1 « 


* i cwtem *fr 7t?t4® IMw <mc® ^w 

TOt 8KSHFT 1 TOtR^s ®W TOtW slam <7$l 


^ 1 CWtC«tW ^f'tfww 5 ^iW "TO® 4W 

^TO ®W TOC® TO 1 


vs 1 CWtC*1W *fr ?RC<pva c<Pk*ll C4lt*ll C^C3f 
TOftW 5 J ix*/P(.'ssi TOW WW 1 


vs 1 CWtC*tW TOf^ 5 >1'X < P'» ^W ^ ^ '5RCTOW 
^Wt*? ^fWf c<p|c*il ’JRv©c<ps J i»ih 1 


81 ^TOW^CWlC*tWTO WtCWI 


8 1 ^TO® cwtt wt ctM, ^®w wwto 

*tmcfowwi 


(t 1 ' 3 *^T wlc«fr ^CVS 

WTCWI CTO ; «Ulftfl>f*M ® TO ftR 
^5®C?1W ^3fT TO-'P's CH 1 


(t 1 ^Rt*^ <uvs)vs <4<pfi> ^HR<P ^t<PV0 

TOT cwtc«tw TO S TO S 1 CTOT : C 2 H 2 
'srr e ffwws ^to® i 

C 6 H 6 '’J^JliZf TOl^TO TOR<p >i’ct<P'® 1 



8.b- c^t?r '*t^wr ^ ^ l^farer 

i) c^toto *i®<mi *i(3i»imi 4 t^r f^r ®w wiwt ®m to cwtro ^c® Rhjwh 

cro ^?um ^*n® cro w ^ i 

*) 4 wft wr « *$ 7R?um ^t^r®cw ®ich<im> tow vwfrFs ?m\ wiwt ®w 

to TO^^OTW 'g^scwwwwwi 

vs) ftttw TOp^itM wfw <ifMn wm, ®cw ^fwwtro? ^g®w ^twf tow 45c®jto *pr to 

ffa?&ra ^i^Q® to® to i wft crot TOf®t wt t*i^r l*fa?iitw TOfw# ww, to ®tw 

ftw$®W st^t TO® TO I <4 ^fa-TOPJ^TO CWtC*1W *fPKCTO %JTO C^PPJCSW 

* * •BPrtfwijBr ^n® i 

$TOW*t : (W 5 ) HwlCM *t®TO ^gf® to C = 40%; H = 6.67% TO W*tfw, Al^lW « 
wh I <3W ^Kc^vo CWW ^W I 

?RtTO : CTOJ CTOt CWlC*t Rhrh CWH^MW , 1®TO ’lUTOW CWPtWR 100 TO TO, ®ft ^ CWltft 
^srf%[CTOW *lHTO = 100 - (40 + 6.67) = 100 - 46.67 = 53.33% 



wt-£, 'stpoPi^ ?ph?r-<s>^ 


















®8 






ot crot c^tcro cm = 




’HswMR <! p TO 



^®ijR C TOt^S! C5fH lit = 40/12 = 3.33 
H TOI^I C5TM ?W<n = 6.67/1 = 6.67 
O = 53.33/16 = 3.33 

4 1^# ^?um toj ^gro 7R«ut 3.33 vswwrg^s TOncm ®t*t tow *nrot tot toito i, 2 
(sfm ) ® 1 1 

^TORSpTOf C, H « O-TO 1:2:1 I 

TO : ch 2 o 

«0 TO*fc CTtC*t 32.4% (TTtt^m, 22.5% *1hTO « 45.1% ^%®R RhJWH I TO TO ?TCCTO ^ Tspj 

*wwm : 4«rn?r, 32.4 + 22.5 + 45.1 = 100 

z|(.'sj < p c»ilc s i«i H'sxwil v lIfwMc < p ®N ’’llswMfa* TO Wl ®N <pc«i : 

Na = 32.4/23 = 1.409; S = 22.5/32 = 0.703; O = 45.1/16 = 2.81 

= 0.703 TO! ®t*t TOT *tlt : 

Na = 1.409/0.703 = 1.992 = 2; S = 0.703/0.703 = 1; O = 2.81/0.703 = 3.997 - 4 
Na TO?. O-TO CTO TOITOSJ 2 « 4 FtocG, ^toK 4 siTO -psoa to^ 1 

TJTOH c<flc’!si TO 5 ! >i%'9'9 = Na 2 S 0 4 



*t) TO# CTlC®! 1.61%; 'aifateti 76.16% TOlilRCjjIteri 22.23% I t<iHlw TO 5 ! ■»i'!t < P'» CTO TO I 

TOTW 5 ? : TOtC^T C^HJCTO csrf5 = 1.61 + 76.16 + 22.23 = 100 I ^®*Tk TO® W CTO^ CTl 5 ! 
C*!t I 4t'oj<p c*Jk«is • v iQ»j|H c<p v II«i»jHR<p TO TOT TO! TOC 5 ! ‘‘tTOTlT TO : 



H : 1.6/1 = 1.6; N : 22.23/14 = 1.59; O : 76.16/16 = 4.76 




1 .59 TO! TO! TOST TOTTt TO 



H : 1.6/1.59 = 1; N : 1.59/1.59 = 1; O : 4.76/1.59 = 3 
^TOR TO®ITO 7 Rc < P v s HNO 3 I 

S.b 



TOlf^F TOCTO #<fc?I<I TOT CTtCTO *1®TO! TOf TO TOlf^F TO TOTt 2fC?!tTO I 2TO *t®TOt 

ifcTO TO® *£! TOTO TOC® TO I ^®8TO ' 5 ft c tfro s TO 'Q ^ff TOTO TO® TOtfTO 5 W CTO TOC® 
TO I TOTOSf fTOTO 9m 4c<ll«» I TON CTO*Tt c^lc’lfi «iHR < p >i'tc<p's TO 'TOTOTO ’jR's<p I 







VJX? 

<?PH : CH 2 0 <4* '5Tf e t%s *RCT<5 (CH 2 0)n ^ I ^ ^Mf^s ^ 

i8(m,^ 

(CH 2 0 <*BJ '5ft e tf^ W) n = 180 
^t, (12 + 1 X 2 + 16)n = 180 



^5?TR jlc<plc«tsi = (CH 2 0) 6 = C 6 H 12 0 6 

CTfc*t C = 92.3%; H = 7.7% I = 78 I ^ I 

*T*rt*rfa : « *|$Qltll«rCH4l »l4«lU *F®^ ’lt^n e f = 92.3 + 7.7 = 100; ^©ilR 4?® CTIPtf 

CTM (?^ I c»ik»isi 4'© < wil 1^ 1^ ■ y llJHMR<p ^ <m«i ^TTt ^Tl?f : 

C = 92.3/12 = 7.7; H = 7.7/1 = 7.7 
m^wp^7.7 w^'^’rrsTrt^m : 

C = 7.7/7.7 = 1;H = 7.7/7 .7=1 

'oivd^, ??Pf CH I •^'ssik <*RI '5 >iHR<p 7 T%<p'» (CH)n I 
7 k. < K'®si ' a (MR < p ^?T = 12 + 1 = 13 I 
CTMfo 21^5 ^5?r = 78 I 

^®Ukn = 78/13 = 6 

^®?m. Tfw = (CH) 6 = c 6 h 6 

*0 <3^% '5ite,sic e t ^Ht^ 5 '5?( 26 c<iHfta ^ e tf^ s ? 

«Hlwi CH; ^'©sik^t e l1^ s (CH) n I 



c<D’in>fi «(NR<p '5 ?i = 26 
^?Tkn = 26/13 = 2 

c<iHlwi 'SfHfw = (CH) 2 = C 2 H 2 

*1) ^ N = 36.8%; O = 63.2% I <09 W? 38 I 

?KC < P'8 I 

^Tt*TPT : •il^lcetWd « *l%n«t = 36.8 + 63.2 = 100 1 c&m® ■“Fs^sTt 

'©Icisi *IIjhMR<p *9 W ^c?f ^TTt m : 

N = 36.9/14 = 2.63; O = 63.2/16 = 3.94 

'»M<P a 'im<P '®lcifl ^i}V64 2.63 W ^CSI *ITQ?rt ^TRT I 

N = 2.63/2.63 = 1; O = 3.94/2.63 = 1.5 







*fr *vq&s w no 15 i ^?ur ^ «nsr *n i 

N=lx2 = 2; 0 = 1.5x2 = 31 

o<iHfus >>i'ct<p'® N 2 0 3 <flRV«iMR < p ■55 t ^ (N 2 0 3 )n 

^rec%t1^'5rf c tfw^ = ^mw5x2 = 38x2 = 76l 

^^3^9 N 2 0 3 = 14 X 2 + 16 X 3 = 28 + 48 = 76 1 



^5?rK c<iNfwi 'srMf^P ^<5^5 = N 2 0 3 ($8) I 



8. bo (Valency) 

^ Rt *i?p 

R»^PiPt^> Pifiwfi ^ 1 
cw - 
(b) 






<*Rsft *IsRT 3[ *$0!jlCerM* «lsTOt33l Tftw ^ i£R5 GFl?rft5 

(HCl)^^l 

(*) «l&ie8rC«W ’iMtt Al^QlilOBrC-M ^ *RPrt$l *IW *11^ (H 2 0) ^R» W I 

(vs) •i&CJjlWtM* fa# ^TtW ^ ^ ^'SblWlFUll (NH 3 ) 

*jR> <pcfi 1 

(8) 4l4t«W 4# wi Al^OblC«rC«M tf# *BPI1^ *IW TO «flW (CH 4 ) ^R> I 

^ w ^n^i«r ^9 #t «, c4l7n 4# *bri^ 

*rcgji ^ 1 cftro *iircf$j ai^i i«m *bpii«p * nw « ^wt ^ ^w, 1 

ctar «w*im«! -srmm toi®r 1 &um 

C^NT TTt5T OT, 3j$QS)IWG*1JI ^QTfl^ **P»('©I Jl^COCfl I '8 |*uHj C*fM RtsWH 

<?Hf ^rra ct, *l$abi»i«w <$# *bri^ cHIctst ^nw *1 ^ to *not ^s 

#s cttI7?ri <4# -srna •BRtt, *i$«mwrwa <*r#rs *i?rci«flr *nc«t ^ 1 <4 tou 



4# WR ^Wl^s <*RR* Rt 8RW %TO 2^*t 4UMr1 I 4 Wl5 "sHfa* «lfalTO 



iWI 

w 4# *BPnt »ifilt*M 4# *bpji^i *nw *rcg^ i ^jbsk *)$a&i»M « 
c#i(3iwa <RT5# ^rr i ^i^tihiwwa ctw^ <wj cgntaw iriw^s ^ i ®m^n«r 

^tilil(«r(<M ^ *bri$i ^riw ^jr I ^5?IR <e|ftt«rtHa •Bwl'^r 

«l^«t#lM VS^'Q 8^^Tl^l e t CFNt Rt?T CT, 4l^CJjlW « 4l4t*M (Rl^t ^135^ 3 « 4 I 

‘ <K3 ' 5 ^tH 







'OH 



im^l <4 W OfftTliT *l?RTt ^ObH«rt«M ^?lfi> «M*llftvi> A«BT, AW (Tit CSflTO 

c<ilef^) WHI Att I c<h«i : I^TsC^ %wl^hl<l»SI«ta> tfiPtws *ilt'® RQhiIsi ^R?I W Re's i^lu ^I^,cs3lcef»i 
■“iji^hjcxp srf^tf^ A*Csf : 



Zn + H2SO4 — Z11SO4 + H2 




, ^SlkleWPSI cm^t ^ I 



CTH Al$<lhl»M«1 WX ^ AA W, W CAM AF» ^CftlWW ^*7ftf^s AW® AttA At | 
®Grr Al^OSa lt®rW* >^^*U WHT CsfN, CW C*lQt<M AW w *m\% 

<3fltA esmt aasaj aaj A®ft aw a?^ as ®t <?t <aWa csts# 1 cw : ew*s 

Altohiww* aw a?^ as At cam ac® A^ajaiww AstAfs A*iAm e t'Q sw® aw Ati 

C’1lc®V9Si WAM CfPlfsWs Ml *m<$ AW A?^ AW AuC1 3 wM A&A <PW l ^®4A, CAT®— <*l?t 

wlef^l Ra 1 



8.ii C<ll«t»fi*l "A^SSt 

c<plc«ii difaEi ®l?r aa^aj aaj c41c«is a® a??u® 

aaama aw a?^ aa ^Rt c®twr wM ac® AitMjiwtw* a® as?ij® wat^ 

elf^HlPl'9 < Pflt'o AtW CA$ A?*lj I CH CA$ C#WTCT C<ll«t^) <10*1 1 



w wt caWa cats# ca w wMw wnlt cam am as 1 cw AftcihiwM, gfiI^a, cjfiMa, 

cAtRsm 1 w w caWa cam# ®w*w to# cam am as i cw : a%sr, amaw, 

AJWmPWIA, AtfMPWlA I <il4$*lM R|Ml# , b^tfl# C^IA^AM^® AMtAAl 



8.i A (Variable valency) 

cmcm cwt caWa cam# aamtcsw MR 3 aa 1 ca ctot ^aaMaj cam# aw, ®ra mm#« 
Maa^IM cam# AM aa 1 cw : 

(i) MilAWA ^ MWA <#*t TO I 4A* AAWA <#C«t «WA CAM# 2, 4 «H>l4At4 cawa cam am 
AA I «RJ «BIPW dnw ^IftmPW cqra# 3, «fl C^HiiACA (TF^s C^t^Tt AJM 

CW? : FeCl 2 = G*m Qffilftp C«lliMt«M cm^\ 2) 

FeCl 3 = <71#^ QFBII^ WIIMMil cmfit 3) 

^i^^Asi <7R3i a n«f# «i^jmic 4 <?n^t ww ‘t^ 5 ’ aw wt a?ti 

Rfic*i wk’ta 7 flA PNt?T c<il | er^lc < p CSTfsrR ^c<p SNA 1^'WI ^Plt A?I I <TFR : 

FeCi 2 = « (n) <sm$s-, 

FeCl 3 = 'ifRRH (El) GPW^ I 

*i(3HtfHfll*i <?rm% ^ff^ef Rhjvjh i cwf : (pci 3 > <w ww 

C’teFWt® (PCl 5 )-4 WM CAto 3 « 5 I AteOhlWM ^PPFlt® (H 2 S), ^THW 

'bitwit'b (so 2 > ^^fiwm 5i^wit» (so 3 )-4 ^iwnsRi <w <?n^t aawct 2, 4 « 6 1 

8.ivs ^rf^s?r CAlA^ >8 ^5 CAtSf# 

C^Tf dfa*t CTt^lsf <pI^<pI 1 c<jl'©r^lc<p c<il«r^ W AA I <7PFf : C0 2 -^ #l 5 ?f c<il«t^ 4 1 




<1 <i*i 



vsfr 



c<plc*il c»nc°iJi CTl^t 's t<p I c*i I C^tC*t CNl^fUfi 'src*TT *t I<<I<PJC<P C^ c<n c^l C 5 !^ 

t<il«r^l SST I CS*H : j ic < iI c d CStW% 4j ^»l^*i (CO) CStW% 2 I 



csmf 4RK ?#w csfw% ^rr^Nsj 4-2 = 21 2 <& 4 dffe»r ^ ctw% m 1 

Mli\* cm^\ 5; (PC1 3 ) CTte# 3 I CTtW^t « 

’ft^Nsj 5-3 = 2; 2 <?P PC1 3 <3tC*t Wtt CTW% M ^ I 



8.i 8 *iliPi<p ‘ 5 T"C<P'» (Structural formula) 

(.^k’lfl 7 T% < P v © ^(.M) Wl*Tf StS C 7 !^ ^ *lSSt^[ '°llC5,; fog C^R 

*im^s c^r ^©t ^qrr sra Rt 1 rs s^sra irj r?cw ^ i 

c^krt ^is $*trr *in3M«<i ricr cmcris w cs 

R'Oi^'© <IJ<1^'S SS, \s|c<p ’il^>f*fo 7 f% < P'o M RS 1 

«fl twm dnw* sr€) c<m *rrc*t cte* ctw% rrr r??irp cm m*r w i 4 w 

CMR^ ^5H RRt SS I CMT : Al^lt«H, to# «lli|C«M, Q|MI>® « b^l^l 

<pfo»i sf^M <pal RlS : 

H— ,— O— , — N— , — C — 



MT fo% *l?Rl«t, RMltSS RtW R^ RCS «&R RCS, ^*R ^HRS CRR# CMR^JR 4Rf&S RttR 
Rx<j v '$ RS I i4<pfi> RSRt^S CM RRT ■ y lswl' , J?l i4<pfi> CMS RtW Rx.g$ RjCS <±(<pfi> 

cmt : ai^icsr «um, *nft, ^ufc5n%i « ftc*iw*i «ii=r %^*r : 

H 

H— H; H — O— H; H— N— H; H— C— H 

H H 

RS“tJ *l?Rt^ R13T 4S# CM RRT ’tM^ CM^ (.4IC4I %R C 5 ^ I 

•BPTf^r CM 'SRJ *1 M^I CMS ^ftC«t ^5 *rtar, (TTCTO ^ I CWT : 

«ll^ic i et*i 'Q S J T^ I T '»l^'ai«lR'» 'Q tt^CSS ’lliPlS» t^S^f : 



0 = 0; O = C = O; H — C = C — H 

I I 

H H 



S*R ^flS I'S'lfU CM St C<ll«f^1 ^ *13 R>*llb CM St 

•ii^diitirH »cm, ^risRit® ’irm 







N = N; H — C = N; H— C = C— H 

HfteElteM ^«alt«H ^Tlstst^ ^IJlPHfDPi-i 



c*ls 15 ^ Siksi't cs , tflsst sians s**r st^© ’ties 1 






' a it*i < p c.<ilc , l?i c’pwi «iMR<p ■ / ixo < p'® Sw* »io*i AA, tA^T j ixt<p'o AAH AlA CA, 

o»flo®i5i CTl^t ' a ilcs?,, ’l4o*ifi 4IACH <4 *1*10*151 'o(HR<p >ixo < i > '» ^,051 os? I CAAA : ^J$,oialo'er*i AlA 'o^l^ovusi 

(h 2 o 2 ) «imR4 ac® aea aa ca, ai^iw « «i&i»i«w cm^ aar? AiifaF am ^rt 
m ca a^aca* m aa ; 4<kai<§I ai^iw ^a^mi# camI 4 cam a$^> am* i 



H-O-O-H 



Al^lcerlfito ^5 (N3H)-^ 'AMfAAs A?M5 AMACA AA 

^ caIcaa aiMaa* w® am am aia ca, ai^ic* 
car# 3, 4A*> , 5RjftA car# 5 1 



$< 1 *i«ma car# i, 

IACAR# 1 , 



H-N = N: 



aaama 



8 .iff « ^1tff?T CTl3f# (Radicals and their valencies) 

, o(o*i < p *1*151 At '90'8lRi^ > o*il o*isi AAAt^ «i<P 0 ta A05I <si^»ft ’li*i < P05l At Pifejj 

rnmmftA* Amwm ?m mm <im# Atm aaama atta maaa a*m, <& 

^HfDo<p c4l*lyi^ A*Tt AA I 

^flAA*m^t NH 4 + 4A5fi> 0<jH^*l<P, 4A AlA 'ATfCAfMAtA I #%s| Rfoillil ^’’lEHl'S'© AIM, CAAA : 

NH 4 C1 + AgNO s = NH 4 NO 3 + AgCl 
(NH4) 2 C0 3 + 2HC1 = 2NH 4 C1 + C0 2 + H 2 0 
2NH 4 OH + H 2 S0 4 = (NH4) 2 S0 4 + 2H 2 0 



owl'll AtpnjACAAA 



f <posi CAM ’li*i ^ 051 1 



^tlAAt 



NaCl = 1 
NaOH =1 



Na 2 S 0 4 



MlAl^j 



NaNOo = CAft^AtA AftOj^; 



NH 4 C1 

NH.OH =' 
4 

(NH 4 ) 2 S0 4 = 1 

nh 4 no 3 = ’ 



<3FIAI^5 



AIM AM AlA CA, ftfoilM AilWlRsm CAlMi 

Asi 0*151 RQ»«il AA I CW : 

NaCl + AgN0 3 = NaN0 3 + AgCl 
Na 2 C0 3 + 2HC1 = 2NaCl + C0 3 + H 2 0 
2NaOH + H 2 SO 4 = Na 2 S0 4 + 2H 2 0 



CAM AJAAIA AMA 



AA*tr o<plo*il o<plo*il RQ» 5 il iflA^A aa I 




So 



'STfaJpfa 5 ?Rl?R 



«l *13 1*13 v5nK*H 

^$0$ NO] - ; <J>KmG CO|- ; PO|“ ; OH 1- ; »ll<Wl$'& SO3 - «l ft% I 

<r, 'sijioiift*iiw ^rs 'snwt w «src*4 ^«t ^ i ^cslf^s wrj 

tjw «wi^a ^jra ^ ^ ^wt^ 5 i 

<srcs$ dlMvfw^ ^ *unn$r ^ w wit ^siotst <?rra% Rhjwh i wn?n%m, *ntd»l>, 

AltO!alf«M cti^ «w I >IMWG, WBFltE, CTfoyiM* «m% 2 i *w«fc 

»jjic,to c<il«f^) 3 l Wf*t 8.i— 4 R , ^ 7 ft*TR e f ^ic<psi c<il | ef^] vSlgl^s ^.cfic^ l ^ '®lPi < p| 'oIcpiMcs 

'SfBTS %|5f^ OTSTft I <RS*Rt t<ll«r^ WRT ^T «tlWf C%5R (?PtT ^T*©^ »Bf I 

s.Vb *w OTtota 

dM *tWif ctM Rt ywHcw <?n^t ^r e tf^ to® <?wr to i <Rft*R 

WW CTTO «f*ii Picul'® <iwls "ps I : 

i) a « b ctM cro% x « y ^ x « y fcwnft c^rr toew wut tot 

ftms *n ■^pi c^ilC’R ^ AyB x <?pr : 

^) 4tffoP»lll»M CTO% 2, C#|Qc<W CTO# 1 1 ^©TO<Wl#lPlillW OPBnt^fWW CaCl 2 1 

*t) '»UMMPnill»M CTO# 2, <MWKlto CTO# 3 I ^TOK WJMwPlilN <MWKfcH Mg 3 (P0 4 ) 2 I 
^£?NI CT, c<p|c»il 'JJW ifl^tPR 5 WfR 5 TO*OT ^tC?t f*fC^ 2N^I R*«# f^C?f ^l?M?f WUt Pint's $C< I 

«t) «HMCH4 CTO# 3, *H*IWK&1 CTO# 2 I ^5TO <31#^ TOf3TCBiT Fe 2 (S0 4 ) 3 I 

*) A « B OfN Rt CTO# WasCT x « y ^ x « y C^Tt TOW WUt TOT ftTOfT 

^c«i 5'®?jc < p 'slcis ^t. ^ft. ^csi '»W<p®i a’sb ^Qlft c’lc®! wlcHs rc<i A^B a l c<i^*i : 

^ wt^%rn?R cm f% 3, wf5 cm % 3 1 4 wirtro 5 «f. ^tt. 3 m\ 

< MC®1 ^Pll®C»< 1 'Q 1 ’ft'QTFt I ' S ('S^1R 'oul'lPil^ilN <P^C<PCtsi >1% , 9'® A1P0 4 I 

^t) (&m «ii«mch4 cmfit 2, >imwi; ciii»i^c«M cmfit 2 1 ^ wumiw tow «t. ^rt. ^.^r^w^or 

wasw l « l nt^Trr m i 

^Ts^, c<P^M ^ihwcUsi >i% , 9'® FeS0 4 1 

«t) cmfit 4, >iM^icsiij cmfit 21 *\ «t. ^rt. mm m mm 2 

'Q 1 I 'Q »lh<pta «tl^s C^sR CS 2 I 

^) (R m « «iltc3jl®r*i 3 I ^»<TR iB'to^l WWI 1 ^¥P?rmi «BR 

*iltSlto'»si WW BN I 




' s Tt t uf»l < p *piI*i*i 



8i 



s.i fafeg ctei?r <?rra% 





«£RSCT1# 






'STfsuR^ ^RlTR-cftST 



























































8* 



•mqjfaFipmrc 



8.i ^ (Chemical equations) 

<ar^fl> ?rw?rf^ P\fem ^rcJSrfc « «mjhi ^c^5?r ^rtwr 

*TtdV« «il4l«i el4kH« $ faQtellsi dMIsPW <1*11 ^?T I 

cwt : l*w ’mt&ifa ^nw w few >h*iwg « vim $A*ig w i 4 RQ>*iiw 
Rc*il'® ->i51<wic e lsr >iIaIg<u 2Wf ^STt AST : 

Zn + C 11 SO 4 = Z 11 SO 4 + Cu 



8.i v csNl?r Brero 

(i) 4<pfi> srmrnf^s "*rt <ici> *i5) < psic e t civic's ac<i i c*fr : " 3 rt*fl?f e t ^^ft?i ^n?f 

*iht<pcwi fl&m ‘pcs im *ii®ic<pi> 'q ^?ig ^csi *n i *jj®nKP)c*ii'® <?Kf <iic^ »n i 

Cu + ZnS 04 = CUSO 4 + Zn 

(A) CT W (&m ftftanr TOW W, Rft** (reactants) W AS 

Rftnw wr ^rt $<s*ig as, vakusw fc»s?ira st gsj (products) s®it ss 1 ^ifwf <fnia to sm 
Bks 5 RQ»ii<M\5 to ^■>111^^5 1®N^5 ACS 1 

(vs) Rfoiw « <wts to <imi*i to as 1 wij sB csntst TOt^st 

*e ib# fates is s*ts at BA*ig as ^ wiji ssre aca 1 

c<pk*il *ttl$ <1^ Am* volcis "511*11 «W B^* (+) <i^kv» ^,(.<1 1 

(8) sisisfaA fatests cAkst cstera At *m as At 1 gro*. AvDAAtfA ^ss Bca sn^s 

cstera TOfl[A*?&T tot afs aca 1 

WOt A5j^t AtAA (balance) tog's ACA I <4 Svnfb fate*i<p 'Q ^AAtA 'A'J^gto "^g^j 
ASSTf f*kS fayil<i tog's ACA I 

(<?) aaa ^twt ato 2 Ths as, ^*tA fatesA « ^Atwi^sAA "JiWkg ^rm (= 

OTQTTt I CWT - 

2H 2 + 0 2 = 2H 2 0 ^T, 2H 2 + 0 2 >C 2H 2 0 

8.ib ^aj\®|^|*it*i5i filt|s?rt 

^»('shl*k ; RJ siferf <p«i<p 1T> 5ik«u.*l^ -»ikk<u tt^k*il "5?T : 

^n^ c t : i) ^5^5 *r% ^rw ctoi Bfen *rsj c*Mk>ik*fB4 ^1 ^ « ai^iw 

TOl <, i5) < psi*I 1®W l 



^5ft*itg : h 2 o, ctot to Fe, c^mimiwQ^ to Fe 3 o 4 

Al^tl!»k«rt*M '5Tf e t%s ws H 2 1 




’tt'QTit *rm : 



Fe + H 2 0/E Fe 304 + H 2 




spiliii 



8« 



<4 ^IWt ft*fla amt aaft I <4 Scnc“|j zWc^R •>I<1U>C*I ^01 fata 5 *ier4 f^5 3,ca | <7TC5^5 

Fe 3 o 4 l^aft <amaa *m% <44?. maft ^5 |%®r aaat^ ft man, caca^ atate fa# ^ataaa 
aaat^«aiafi> aift^l^reacai 

3Fe + 4H 2 0 JE Fe 3 0 4 + H 2 

aftamcaa awt wr i <44a 'q ataftcas ^ (8)f& ai^icsm aaaRt ftmaH, ft*$ 

fcHftC4 alSf 4$C%ll«M feMfyl* 5Blfl» 4l$C%lWM CRfcaa 

9 taat < ja?aTt ^sa faca 5 >*wh aa i j iI 2 > < p j i5l < ?fi c t i 

3Fe + 4H 2 0 = Fe 3 0 4 + 4H 2 

r) axpjftfaata amt Ai$aiaicjNft* 4taa atca fafimt aca catatt® « ^i^oiji w 

<PCf5 I ftQ>*||«l ^5l<P5|H 1*W I 



aaWla 



[ai'eatam- 



A1 + HC1 JE A1C1 3 + H 2 

<4 afamtfla ^KCW AlCl 3 -<4 (SFlfta *BRlt ftHJ4H I 4Mftca HCl-<4 <4a*fr 

cspifti ^ icr i aiaftw ft>*ifi> hci a^Pica amat 'aia i 

A1 + 3HC1>E A1C1 3 + 3/2H 2 

a?4Jia '°i , j s i ii'® Ptftaa '®r*ij ^pjsf 2 alat asca aP><p a»i)wi at^ar ala i 



2A1 + 6HC1 = 2A1C1 3 + 3H 2 



8.-RO 5ii»iiii^4'5i^?rc«i?rwi< 

aiaiafta a^taac*ia ^ aacaa anaa^r ^icr- 

(i) wtf « (r) aftaws i 

wrf : <i)<pTT> ^ilNaa ftftniisi ftfimas ^a^aataa^cRa ala aaaa <pcsi i 

aQaWH'o ^ts*Rf : tii<pf!> >*i»ilwi Re's wlai ala zifefi> R&fic'wi <p*ifi> ^ afi-Hwji ana ftftnii extern 

^aatcaaa^^^aa^ascai ^tac's^'aasagcaja'oiirjHi^^a ^ajt^acwf'aias^re^iaiaiai 

caaa Picul'® >'i»II < p*Hfi> tacaaat amt aia- 

2H 2 + 0 2 = 2H 2 0 

<4 afamcaa *pw« ac^ ca, ^ ap© wtat am Ri^osjicera « ^a%efa aspacaa atca faftmt a*ca 
aift a*ca i ataaraas ^ma*t rc^ ca, 

)>) ^ ^Ai$«al«i <4a ^'siBicercaa aica l^ttmt 'aca ^ ^ aift %aijj a*ca i 

r) R&usaiw, 'a%^a « -affaa 'arafaas ^a aamca 2, 32 « 18 1 ^ai^^^ama^wiaramca 
2 ¥2 = 4g Ri^ioaH, 32g ^fwcaa t^Hmt asca 2 ¥ 18 = 36g *nR %aa^ aam i ^sna 
%aca aa, <aa^ 'aaaic^ ca cancaf a^am ri^U)Ic«h ana 8 *sm a%^caa afea tafen 
asca 9 ^*t 'ocsisi aift amca i 




88 



?mufr<p s a 1*1*1 



vs) 'Q *m aqaia 'srj'&ica aai aia ca, ^ «mi'6wn Aitc^ rmm «ijia ^ ^is^wa 

'°if^ic.'er*i 9 ltlC'»i«i TO A*CA ^ ' 8 (lii'9*i «#ii AM At I^Ba A*CA I 

8) ^ CAM AlAOSjlWI 4A 5 CAM '0(BlC'e(C1«l AtCA IaQhiI A*CA ^ CAM A# ^Csf I 

TOTO?rt'At1 5 WTO 

srito : caacm d ftm *$ toa *s sterns caIcaa sritAs am as i ca * m crot cTOa srD^ 

vilA* 'ATO <?Mt AA I M»W| 'M trff A^ At 'ATO ftTO AS I TOM CAtCAA ^ 'ATO 

<?Mt aa i crocst to to tnwfeM aic^a 4a«, H^r to t^cafSfc® aicsa aa i fA% 

^f'c^v© : elicit a^ja ^JA zj<p|*|(,<p a^>A ^t«jl^<p ^%<p\8 At MM aa^® <i®il AA I 

: crot caRma w 'To Rhjwr caMmja 'ft torc® to 'M mara i toaR's vsa 
Ucaca crot caRra aHam TOMt w 'sm ^i$ tor AMt aai 

^ m^ca 5 ^ : crot cAtc*iA Iaurr wMahcaa tomsIcaia ca 'srto 

'AtCA, '®1A A?fV*s TOACS* CAfaRA ^T TfW AAt AS I »i%<p\® AC's M^C® CARCAl CAtCAA 2 f^o 
A«?lJt WRt AtA At 1 «iMR<p MTOs A ffs WRt AtA I 

CAM# : CTOt CAlCAA vRA# TOM AltcTOR "St <*IA TO CAlCAA W RATO TOM?t TO 
AS, TOT cTOf caM AC'S Altu&lcerWS W RATO TOM tffaMlPl'S AMC® TO <7 it AARltCR 5 (Tit 

cTOa cam# art aai 

^A^*#*! CAM# : CA CAtCAA TOftA* CAM# RHJAR , ^5lA CRl®#CA> v tfAA's*#*| CAM# AAt AS I 

mH^a cam# : cror caRM casrm caIwa ca cam# ^asa to^ia to, <nt cam?%as <nt caI^ <nt 
CAtoA ^lUsA CAl^t "A®rf AA I 

cAi^t : cto=tt caRtis cam# ^crot caRM caN^a ^#a cam#a acat aMaacas <nt 
CAtC*t CAt CAt^IA CAl'Bf^) "AAt AS I 

♦1I&PI4 A?CA^5 : CAACAt A^S 'A*^ ^1A ^THTR TOMA HA TOTOS TO #TO 'TO, 
CA'AtCAlA er*i3 CA 7 Rc < P'® AiAf.'® AA, '®lc < ? 'A^A ’IliPiA* ^Txc<pv» <i«il AA I 

CAl’M*!^ : TOAS AAA ^ <AAAf^As TOt^ 4TO A^ ACA «AA# «1^A TO, At 

fA% AlAlAl^A 5 iAfoillil 'A^MAC 4 ^ AAA (MCA* TOt^A AJlA TOt*t TO, ^ «JCTO CSM^AA 5 

AAt AA I 

AlAlAf^AS AftARM : <AA# AlAlSpt4 RQ^SlS At AC&, ^T A#^ A-^A^AS A?CA^ « TOAJ 
AtAICA ^tAACA SlAACAA A’Mf^CA 5 RQ»ill«l AtAtA^A 5 AttASjM AAt AA I 

fllAlflPlA* A»i)<P*l e t C®MTt^ PlAAi<lPl 

(i) vflA# AtAtAf^A 5 1ttl 5 AlA At AC& A^tA 5 ?!^ ^it ^PAMA ACA I 

(A) *#A*C«1A AM fAW Rl^S<HHtAA A?CW <£RlTO %A* ^AlHA^CAA A?CA^ 1»|TO ACA I CAACAt 
Alct vAAAPtA* A^ ^II^PCA vsloiA ACAJ CAM fi>A Re's ACA I 

(vs) WR vq AlA f^CA 5 CAA sdl^fD CAtCAA AAAt^ AA*lJt AAR AtCA 5 , CTf^CA 5 A^ CACA RR>f) A^A 'AM A??lTt 
tAAC'o ACA I 'A A<MTtAHA ' 5 MQ A??lJt AC's ACA I 




' s Jt*uf»i^ $*11*1*1 



8(t 



^ et% : 

i. <*RJ 2T©fa 

Cr 
Cu 



3 

6 



A1 «t. 

*t. Sn 

*. so 2 -4 ’nw*iwn <?n^t w? 

2 «r. 

«t. 4 



«. c*itw^t t^feni c^cs wMt 

i. c*m1 c®i^ CTlu^t 

ii. ^rfaRr wlst^l 

iii. CTfteRI i 

i 'Q ii < ii 'Q iii 

«t. i 'Q iii i, ii 'S iii 



ftor f^f^RTtfl> ‘PW 8 'Q ft •??. Sfaffa '5'Q* - *Tf'Q I 

Fe + H 2 0 = Fe 3 0 4 + H 2 

8. sfw ■’i^t wFr 5 i*H*ift> siwietj ^r- 

1,2^2 < 1,3 ^3 

«t. 3,4 4^4 ^ 4,5tW5 

fr. Fe 3 04 4 Fe- ^ c^rtw^t' w? 

2 

«t. 4 



*. 3 
6 








8 ^ 

*h*iWbQ* (£ite?r trjw (h 2 so 4 ) A&asaiwn, wmi « srito Tta^m ^ i 

*ihl<pvSQ<p ?ih<Hs dfteEl c<il«t^ <aw ^ c<il«r^l c*^ >ih<plc«w c<il«r3) 

W I wf ^5t 4 C^ilC’W ■*j®t 7f?i^s \g v5hIHR<p >ixc.<q»v© ftfolil W MtttR c^ e i’jc e, ilsi "I'»toI « 

^ stc?rm i 

3*. >11*1^594 4teiT Trawls? 

3. zl'®l<P 'G >1'Ct<PC'S«l WIJ ' t jfi> 2f*rR , 1l4<W l^ft? 

*t. j ihI<H5fii < p j iI®i<pIcsi«i <.<il'0t«D f3*f3 ^?r? 

3. cftm wmr ^s\ jimWbQ* <£ite?r ®n c i w wm 3^r 

r^*»i I C®lnto S'QCJW 3% ' f ftQ I 









mffimt, csnm, «t«|f^s TO&t, «lft«ltl>M, dW*IWlo6d aiTCf^ 

nOb 8 !, C<5 1 C51SI < 1^sn^'TO5 ? f, 5,C«l < Wj*1 ft«uh I 

CTTfam (Fundamental particles) 

SPlIHem 1%% ‘ s #f^» vs»l*5c*iti| %Rt^ 'Olftsleu *mt I ^ ^ 

to i *i^d c*m to a i, *i?Rt«tjas toi mara mat mm i <mma^ 
aM «t aftm, TOdW dlPlm mftmf mat I 4*1 TO CSTI^T « I 4 1%*# 

<rf*mn tn% msaim aimQim to % % *BRtt ^ to i 4 mro «a 1^# cmifam mftan 

ftmro wht str?msFT i 

aarca ^ij <m, catftm a^aerm toh <am. cwiRum w «nm mmtai <m, TOm ^ftam ^raj 

cafta ^5H TO TO* TO? (absolute value) ^Rt^PP at TOlfams *ta i (relative 

value) amam amt am I 'aftmma ana '=il(. v lF’f >< p 'Sm it)'^^t*il»ic < p ^ m* <4a?,' 5 lTata ata ScsK amt am I 

i I $c«r<pk*i (Electron) : amat^m asf'tan I ^fu mfR amtai * I 

<4<pfi> 5 ,c®i < pj5 , i 4<pfi> Rlawalw'i amat^m '5 e i # ilii 1838 ■Rh < p| I ^i^c/is mtmta 18 HI'9 | < p, d)* alsHM’Q 

mfa mmiaj i i^ma to aQmalka* TOem torca *m to^ i TOftmro toto -1 

amt mm I J i'x < P v ® e - I 

* I <32rfta (Proton) : Afttfcll«M amat^ CTO $l«wJH ato to at TO mt «flmfl> 

csrfsa i $ aamta cafewm w h + i catom arata mat^a*, 4 * •ton mtanma aata i 

^afa^ita ^ amtro +i amt mm i catom mm am *ftaait«M ’mK® i ^ 

'o«ic < p i «mr^ri czn'5c*i?i «iicji < pf^ ’rcw p i 

vs I (Neutron) : C^Tt eft I (neutral) ^«ft ^ 

mat ^ I m?t ms fe$rn (James Chadwick) WrT ' 5 ftf^m I ^ ^PT ^ 8 



<t .vs *t?TOt*|?T ? t^ 5 T (Structure of Atoms) 

asf , cafB^ « a?mi«pr ov&a i 7 ^ ?rw^ (Ernest 

Rutherford) sW't mt?R OT, ^f e j? *awf& cmg TO, ^ ^ JIW ftSfrilPl (nucleus) I a 

Wkiw caf^ « 1^5^ v 5 ^rR mw i w «pw mwm am msft 

f^flmRa c^l^® i ana «?« i ^rmat wtf^ aanta, 

i . aWUBT 'siPPr ^551 8o C^f iiW. b-o I 2Wn 'osw SnK (standard) ^551 R'Hsi aWUBf 

nt TOPR* ^53 2 ^ I '=il(. > lf^“ < p »ilc»i$< c.<plc.*il *i4 < p < p ®llc-9> *Tt I ^fSH ^f*t <p?ils *s Ru>s m<p<p ^itl 

m\ 

^c»i < p3ic*is ^PPt ^5?f <3 ^t*)H naiastn 9.11 X 10 -28 g 'S - 1.60 X 10 -19 Coulomb I 





8b- 



RtMjR4?PTl?R 



fg i R&Qmm *Brat«pr ^prm mm mm 4 i 44f& mpt io- 8 cm ^ 44 ft 

Pi5Ia>«ilw$i 4flR 10 -15 m I 4^K ftSOpale-TO MRlt *MTI3M 44 R4 <MT> l 

<tfiPrHft4 7R?lJt (Atomic number) : PWillM R#?R> CSTtar ^WTr^s OTtMT R*CT 

^ft mi i 4t4 z mm wt mm mi i <n c4tM c#t^ ^ii'oau 4t r??ur 'Q*m 1^€sr 4 <r i 4fi> <n c4tM 

(RfaR <R TI^Rs «rf (fundamental property) I 4l<M<! *t?Rl‘]M 6fl» ffllfcR TO, 41 <W<I 

«Mf<4 RMW 6 I «lft(t«H *BWt«p fl&l&IIM 8fl» CSffBg TO, «MfM4 RSdJT 8 I 

(Rtl^ItMI MMlRl^ TOOT ll,»uMwPttlOM 121 

*MTt^ Ftem, M$ 44f& *Mrl 4 jM CSOfa TO, W5f& tP143|RQ TO I Mfft 

*l?pn«p® *f1sRt*l1t4 ^?um *wh R??lT4 Mes, I WIJ *Mlt^ Re's ^rcst te e i < Rla*i CMM <pefl M*il 

4T5T 4M <iI1rsi (RM V I?R'-Jc v s «ii'i>l*i'$ rw^'I (RIM'S 4M1 TTlTT I 4*R MM R‘JJ‘5, PisiC'H'*? ,y l*l»(I^MIe < P Rlj 
M*fRg^ M*ie»i*i ^jR> ^r I 

TOlTf (Mass number) : ft'SQMe j i MlR 'Q FiS£e»is Mt TOlflM 44fi> ’Ifwl'-JM W 

tout mm mii w tootm a mm wi 4 m mi 1 e smImwm 44 ft mmm^m csti^r to i7fl>, 

TO I8fl» 1 g4im. cgMf^r *i?Rt^r mu toot 35 1 

M$CMCl5l*1 (Isotope) : vsHkis 4®MR «iyiles, MfM eMle«i«i RMR MMM^M ^ s «iijIij *R 44t I t4$ 
%4fl4lw 2Rlf*l4 MT CM, 44t C^TIwfl v IjR' , JM TOlTlM Iasi'S Is 4IMC 4 ! RR>s| 4?f Re's ’TO I ^5?T 
TOOT 44$ CMttMI M?Rt^4 <& CTft^RT 4Rt MI I MtwlCGM^tRM 4lRtM fM4 *R 

44$ MIM 1 MtcTOfMI fa# MtWlt&M TO I 4MT RR AltWSR, faBdJ&IIR (Deuterium) « 
W&SR (Tritium) I 2M^?I ^ R??Uf 1, foSltlltol 2, ^ ^SRf^ 3 I MMT 4^IJ, «#4 

Rt?Bt 1 1 ^fiK 2 fR| I e'® e<ple«il Pi5jj , i C 5 ^, fi'oliilue'o 41^ ll^ 4'^?,'^'®) file's 'sileR 2l^ I 




^eTOF fleeter 



f&ar e.i : R|^c^leejW< '4|l^iet5|«f (p = proton, n = neutron) 

STftte <e|ftwl(®l«r RMJMH TO5 1 OT ^4 ^T4 RI^IW MsRt^f ^*IT 

99985f& TOs RI^IW W 15fl» «TR4 t^CB%|R *l?Rt^l {Bf^illC^ 41% FM*U I % W 
R??DH RieM 'oil^lc'BleMs W'Q R>sj 'R?! | I»ie*i Mfl^hjc's Cdlt^i, Pi'53}*i 'S Rt?Ut 1^ ! 1^ e R MM 

<t. 8 

cart?*?, flfcJri « ^w4j3wm rm*dt «?r mm rr i ^ <tot mm»inR4 r«?iti z 

RM, (Tit ’Mn^4 Z R?MJ4 (M^ S Z RRIJ4 ^M4i3H TO I ^ R??m A^R, RRlJT A-Z I 

4tMle»is «iyilcs Re ,7 i < i\i}*i <MM 4f ReJilM 4M7® 'R^f I 

o. ciaiiJwsj «tmt ' ssr « ' shmf i.67 x io- 24 Mm's 1.60 x io- 19 f^ i eaiUt^si 'srm w « 

^?t « ^t«TF M3t R5T I 

8. W}F?r^m^?r 1.675 x 10 _24 stmi 








8S> 

<&m toot, w tout, *ifoiN CTtwt ^ toot 

A rn± 

Z A 

4*rn?r x = sifa i 

Z = OTtTO’OTROTf^TOOTl «<lfl> tfvSlw* *tmf^5P5 TOT I 

A = *fiprt$[ W TOOT I <flffi> zl'®lc < M *rt£^ *il^R*^c'® <0^ I <flffi> CQIm 'Q Pi<Sjic*isi CWfE TOOT I ^'C^ 5 
fi'Slski*i TOOTe m ^ I 

m- = Rf*ilc»i55 ’iPnOT I <4lT> zl'®lo < Pfi *m *11 < )fa*’io'o ^o j i I TO&OT Pic's ^r I 



Rl#r tf.i : Z, A <IR* (A-Z) <fRT 



*twj 


TOTOf^F 


TO TOOT 
A 


1^Rx*rt*T ^^trr 


csrrtR (z) 


$W<tia*1 (Z) 


Pl5)j*i (A-Z) 


1 H+ 


l 


1 


i 


0 


0 


?H 


l 


2 


i 


1 


1 


lH 


l 


3 


i 


1 


2 


’ 6 2 c 


6 


12 


6 


6 


6 


n 


6 


13 


6 


6 


7 


16 q 2- 

8 U 


8 


16 


8 


10 


8 


17 o 

8 U 


8 


17 


8 


8 


9 


> 


8 


18 


8 


8 


10 


U N “ + 


11 


23 


11 


10 


12 



SiKfi'l' 

^cr<^M^4^^*W e tf^PTOOT 17,^TOOT35 I 

ci ^ 3.co$. 4^5 <£&$ ^kr Pid»ii*i i 

v5nl^ 4 1 : <5R s fi> TOW (WOTf ’g o 2- I til CStCT* ? 

TOt*fR : O «lftloerw<l I <« \bRftw *11 2- «dWr TO CT, «qfl» 2- TOR 

<4 ^# torr i 




R*^^ 5 ?pHTR-j»>r 



































































(to 



' 5 rt s wf*4 < P 



<rtt tea 8 <?Nt «rw?r ^ am ca, «iftieerMa *n?roT e te ^??ut 8 1 am tea 

16 <mt «ria*ra am <a, <4 ^wwa strcja ^ftceM *ta%a ^a 7 r?ot i6i 

spot's vScsKT ca, ataH'I'S zlwileri ^R5l ^'®k < ps ^ftW v IIsi»iMR < p trjjri 'S ^a ^R?Ut ScsH <psil aa *Tt I 



<t.(t sinlswlcv&i *l?rat^'5ro5^ (Rutherford's atom model) 

tet% awawi^ *ia%a «i^ s c%Mwa arc* ^rr arcaa i <$ ^mc*r sp^tf^s 

*ta% ^c\to«nc<^ *ia%a c%r »jcv!»«i aat aa i ^a -3 ^ a^ai aa : 



(i) aa%a <&% aat^as atam Rfafc i <s aa%a srta w <*iaaia R®Rni*i i 

[ i 



(*) •Bwtt, te*hF i w RSfoaiwa aate atarcaa w aa^a* $«4JH RSfoaiwa 
attewtiaarca i 



(«) C%«HW blate ^ffMR sfisa ^5 $C«I4(IH RiBRmlwa alate 71% ^flaata I aate 
at*H Rfcl&lla (W *1^ at*ta $l*wJ»M«l TOJ ^M7v|Q<f> te aia*fa 
a* 4a^%PTR $t*l4diwa C<W|lM a* *a*ia aala I 



<fll^tt C*, alllawlc^a ’1 shI' , J[ *ICV!»C« 1SI "^a a'Sai v lsi»ll^ ’li'l TppR^ *1$<p Rc^'HI SPtR ‘KS; 

R^s* ^a ^l»jh , ^i'9isi < pisc e t 2 j^ic<iMj aa at 1 



«fllMH"«l«l : 

siaflOTt ^vflSFPF I R*$ mop ataia t¥^ I aimeBTCaa (James Clerk Maxwell) 

^a%t ^ a%f c*ta ^rr*rm ^bpfbj *rca ^ftaata atarca aMFsta (continuous) a% tea* 
■9W i£R?. m*& ‘fS'S* Ol^lIC^ *TC* ’iRfl*)* < PW 'S|<ic*lc^ C<KtJ v lfa'© aa (f$3f <?.a) I R'OsIC'lfl R'SfR 9 
'Sit, siMat<pl<.'6a 4 fi>M» at I ^la* t<.° , i < Wj*i '^qR'» *TC* (Riti <?.a) , gcsi C*ta ^4® R'SRhiIo*! Rc*l 
arca 1 aRarca R^Rana cm 'srHtrn w m\ w^sm w i <im\ a, 




Ifear e.^, : *tw R^Qmiiw *1^ 1 

<?.*! CTl?T— <£RT *l?pn^^®5| (Bohr's atom model) 

i&ivs Tjt^sf %5j (Niels Bohr) *I?RT^ ’|5 »c*i«i wc^®! 2RtR <pcsi«i I 

sP'St^rf (postulates ^T assumptions)- 




'5iT*nfw 



<t > 



(i) $w4Jh ^csnf^s ^tosi ww ^%rh to i 

< p ,j Hc , 4 's|<^«||^ <p|c«i c < plc*'il ^C^IH *ll® O'fW'S ^csi *TT, PiP 5 Ji c t'Q <k*i •Tt I "^PTO 
(energy level) W I 

(^) 5o*i < i\iH <4<pfi> ’iRRM *iI® c*TR*f <pw ®TT5p Rcij &\m ^rt < i1^n e t *if® Rfo*pt 

<P(.SI PlCDSl •*3051 SR 7 ? ^G'S v ll(.fl I 

<t .V Hfi*il'*J?r $<.«i<pla*i f^RTPT (Electronic configuration of atoms) 

TOtt Wlft ^I^OJalC.'SrH TOI e J?5 lft TO, H%m TO 2fi>, TOR *ito 

TO^imw 5o*i<i\iH 109fi> I 3*f '&&, v ls»<l' , jc'® Rt ^ITC^ 5 1 




$wwmj <rir to csm\ <®ro, troir? Strife w^tr <to fl&Rmww sRftR 

<PCSI I <4^1 *li®>*s?ic < P *WH •^s^'Q <1*11 I CR1R 'so'ga 'Q’lR 1%% <PW P'Dlo^lS < l'®<U , ]c®ll 

t^if ^URRRT : 

i 1 srcro $*m -ifo*** fotwH 1 tor* awn ^ tot n to 

rri n-4RTO^TOT^, cro : 1 , 2,3 5^ 1 

* 1 ^ *nh toto e*m (Shell) to 1 ctofitc* n-4 R to TOt 

$S3lft R<f TO f^5 TO 1 (&R sm gfTO (n = 1) K C*R, tfTO 

(n = 2) L (M 4TO <^IT RR I TOlff C*m M, N, O, P 3ft% R<f TO RR I n = 1 C ^\ ft 

ftfcQHllWd Iroft I n-4RTO^f^TOfttef^l>1 

vs i ft^flTOR c*Rft toto rr ^ 7 ^ | ^5 to, <*M w <Rpt *il^v^ rr i 

RO'i^'i RRIR®!^ RR '*t% 3 T* p l^ '*scs '»i<i'Hh ^Ofi I Rft «ilofil *ll® '^•i ^csi vso<i Sq? 

<*©(.*1 C<ICVJ> *\K<S I 










81 2ft 



^T 



» » 



* 8ft 



«?r 

8^ 



18ft 

32ft 



R'Rf®! e.^ : CTfaEr 3^c«rs»la»i famh 



<?m $«4>fcwa Rs?ot 


*rnnrMft4 

R??Ut 


cft*t 


K 


L 


M 


N 


l 


H 


1 








2 


He 


2 








3 


Li 


2 


1 






4 


Be 


2 


2 






5 


B 


2 


3 






6 


C 


2 


4 






7 


N 


2 


5 






8 


0 


2 


6 






9 


F 


2 


7 






10 


Ne 


2 


8 






11 


Na 


2 


8 


1 




12 


Mg 


2 


8 


2 




13 


A1 


2 


8 


3 




14 


Si 


2 


8 


4 




15 


P 


2 


8 


5 




16 


S 


2 


8 


6 




17 


Cl 


2 


8 


7 




18 


At 


2 


8 


8 




19 


K 


2 


8 


8 


1 


20 


Ca 


2 


8 


8 


2 



4 wter *it 

cftftn? : <r w ^ ^ m\ *i?rt^ « tffo, \8icnaw cft^s ^rt^i 4?n ^ 
CSfft 3 ! « ft^T I 



: «BPIt$r WFft *Htb«| ^f«frt $«4JH I 4ft ’W3pF «lWH$i W *flW 
«IWHW-1 «WT ^ I $l*WlH *fipfl«|a ^t R®GNllt*M bUftt* \%RH I 



cento : «ljRT^ «rj cftf*FF *ftot cento i 4ft <r 1^ ^T*rR^ 4 ^r 43 ^t*n^ ifitow 

+1 1 cento *i?Rt3?r FiSQpiiic^ , 9c?i i 









<w> 



«ilM4ft dtRrcs tor? i 4ft ^1^ %IOT i 4* 'snwto 1 1 tor? 
, 1<i»)l*j5i RSIsNiM 'oi^h <p«i l 

*invNR*toJt : c*ti*n dto ’t^rr^ csrtotr ^??un?p <w«tto ^?ut w ^ i 
^ ?t??iTt : c^t •'waw csrf^ « RiSUw* c*rft ^ ^?ut ^ i 
«il$c*ik'DM : 4^t ctolsf RR>s| W ^R?Dt ftf*lft ^IsPTto 5 v l*H«ra «il^lc5l < t ^®rf ^ I 

^Pfat, <?T *i < p®i «l?pn^ C3fG*i *wh ft 5 ^ R^Ji 'WW R>j| , '»lci4c < p «il$C'*ilc5M <N ^ I 

*i?Rt^ tog tort : « c^twt z csrf&^r, z ^??u^ $w<wH « (A-z) 

^rc^toriRwH i z «#s ?rc?in, a ^ * rc4n i 



*mrat e tto ^??Dt <*wm tot : c^rr dto srftm to dto 'ii^MR* 

7 R?Ut, *MR* | jc's ^ ^R?Ut, zi'©lc<psi ^R^po ^icis v lR»il e t (<iR ^Itw) ^PtT I 



■*Wtow>ii'fa ^s arc *m*$ *fc? *i^ihw *nh»ii6i 

?rc®®r w ^r i 4 ^ ^nf *1^^ ^ft ^?t <?pr, *hi^ ^ptf? « 8tt?t ^RPift 

R$Q>*ll>l 4^fl®1jfellt»M bl<jftt4 *l®4»l < b1'© $W4dr?>mi 



CTi?r-4?r *i?tto : m\?x® nfa *Rrct}, w «m *bri^ ifcr wte ct 

snrm ^sr, <?tra-4?? ^5*r w ~s$ i 4 ^ ^nft ^miR'b 

RfcfrillW* bWto $e,«wJH^«l *ltoH W I WIW W^fF? Wist W 4WW *I%«T CfW 
RR* c i to *rt i $«43H<dt*ii 4^ '%& *tpf to w <wit«4 ^QTim w ^ oiw 

RR^«t <pw I •ll^*»fl •qi«ilcilsi ^pIsicH^, ^|Rsi ^|R5 ^ I 



: ^srr^to ^rtft tc®r^ M ifo*6<a ^ towra 
mtos ^toief^i c^m ^nft -D^i « wiw ^4jS*i 

R*i)h W^?f i 



8$% : 

b. ^?r tofla R>^w c^inft ^fft 

*t. «iftwid»H 

jSJk + «il{iw ^W4liH TrtjUTt w? 

^5. 18 

n. 20 



<r. 19 
39 





<t 8 






«. csrftsr, bfl> \wifa « cfl» f^S*T fati»iM I dter*l?rot3?r^5?r 

^r??Utw? 

a + b a + c 

«t. b + c ^f. a + b + c 

8. ftw* CT CT $c«i<da»i ^f??Ot Hsad’Jfi 

i. Ca 2+ 

ii. Al 3+ 

iii. Cl 

PlCMI c<phfl> 
i«wii 
«t. i<*R?.iii 

ate *Grott ate* i ^ c^if& ’Wspp 

^ f i ate* -#t^r ftisfoite i <<r 

(,»nPi<p R«ijM af^ 5 dflai?j j i**k.*^ wHt ^rfn i ^ sj^*t 's <pc°i drK ^fahai'*® 
l '3(<iP|^ ^sf*i<p|’J(.»il wlt^ra ftSIspiiM ' a i<i'Hh <pwi I 

^ . PjS&iilc^si D'jPiw ^IshIi 7 fT s l ^1 ? 

*t. *BRlt w ^5fT*fHsJ^s ^ ? 

*f. Cu *GPrt$T $c*i<wji R*uh vs»lfiWlc»jsi >tklc<u <7tf*fc?T 4?T <mfit ^ I 

■^f. CTtORT RRg>ii'»| 'Q *iQ»ii'»| R*ljkl 2f*TR ^R<p| *ft®R <PCfl— OMJt ^?T I 



*f. ii«wiii 
^f. i.ii^iii 




*wn?r 

TOR 



: TOraPm* w cro «tffo ^r? ft%?r «im?m $t*wjH Rhjiw* fofow srmraPm* tor 

st^r I «IU|R4 TOR, ?ITOt# TOR, TO^ ^R, TO<f>f& W ^ I WM « ?ITOl#t 

dMilft* TOR (Chemical bond) 

W%R «um Rwt W TO3>iT ^^5 TOt^ TO I •HtUalterm ^<375 

R^JWH, *11% <*m# ^^5 4)$Clbll«rl«M W «I&KJW«M *BTOlt %S CTfl> 1^# *BPI1t 
TOi >im^ 94 ^<3^5 csrfs TOft *iiRt3 , Rhjwh i •fl'toiw 4 wt ^toi to** 

«rtw? **Rf& f<PR ^ w, top; to* i <^rr ^ 

top^pjto TRiBf ^ w*ira R i w *t% to TOPflwt toto to ^ to, to* 

TOR R uMilPHp TOR TOt ^ I 

'b.’t PifWa ’bk-'ifi $c«i<p 1 j '1 Pi*uh (Electronic configuration of inert gases) 

Mm mfim wrTO pr tor 6ft wR <tto *nt i 4*twt ^ ItPuiiw, %r, TOR, EHr, 

c'8f*i # i 'Q C?R»t I 4R RRRt «i<pR?I RR I 4cisic^ > RRg»?i ^tTPT <1*11 ^?T I RlRt, >flR RR*il«to'»M ^i&ii 

ri i 4<rr crcr cftm to to m r, <*ir# ftwmt tom to« ri i Rt ftf%R 

RRRJ3 TOpre TO TO I TOIR CTtftR Rtm ^ 3RR5 ftTOPR I ftta RttRt 4 
Pifefi'®lsi RlRt ^ ? pR s^FR Rc«i<wj r i R«uh Pico OTQR ^ : 



Raftr 'b.i : ^cswfD PiRg»« PrjR 



Piftfii c>il*i 


TOTOft^ R??0t 


K 


L 


M 


N 


ItPiiiN 


2 


2 








%R 


10 


2 


8 






R*P 


18 


2 


8 


8 






36 


2 


8 


18 


8 



ftfmm cftm $t«wJH faro to otr ^rm w, ftPuiim ^rrst tofto i$ft tw<wH toi ^ 
R*ps $c,«w3H RRtwRe ^ i Rftiilm to 4 froR toto f^%f i <n wlRT 

csflro (?*R 4«HW TO TO I Pl^Ji^ ftftRT csfTO f^%r w^rt 

mm TO I TOt^I ^TO (outermost level) ^*$5 ^«43»t«W <?TTO 

(octet) TO I ^HTfRT TOf c J^5 <n TO ^C*l<WaH f^TO CRt I CRt TOt ' 5 tTOJ I 

TOf^ w TOt^r to 1 ^?rm ^rf*ro ^r, ^ ^rt mm to Wro 
CTflm fwm to to i <^m wit toihR^ wi ^ ^ i tow TOm TOt^ 

sTlTOf^s TOH RR>s| < mW?T ^ I 2t*rR TOf^ m\ TOR (ionic or electrova- 

lent bond) ‘W^RWfSft TOR (covalent bond) I 











'b.vs (Ionic bond) 

crot crot i,2TOt3fl> $t*wJH TO^TOtta^rrwsrwt’t 

TO® TO I 4 TOTO CTPr ^ I ispuftw CTOt CTOt CTtCTiT WIW 5, 6 TOt 7ft 

Rtwh I ®l?fl j wet 3,2^t lft 5.c*i<pja*i £te*t <p«i '°i^<p *3pt < pjk.'s *NEST I 4 *is(.*ifl c*n°i 
«W1$ I i&i'b ^ftW c , 9lc j i 9 i (Walther Kossel) W sRspt <Kfl«i <?f, 'Q ^*Tl^?r 'STC*tT Rfoillsi ?PRl *Tl^ 

$t*i4JH ®m to *hi^s ^ to? «i ^ to 

TOg^ top?^ to 1 ? <#«i® ^r i f¥tf® toto toj TO$«t ®t$ 4TO tosf « 

tlfefl^^ '9||$|«i «ll^ e f <PW I <4 '»(l < ?^C c t^ <PC*1 CT *?*^C r |f5 ^P5 ^?f, v»|c<P «lli|R<P <?C®1 1 CT 

wltf ' a (liiR < p ^**R Rtwh , '®lc < p ' s il*il*to «H^lf^l 

$m$*t : wi^mw <n^?t TOt^p® nf& TO i <« tmiH l^rm 2 , 8 , 1 4<j <*ra 

<p ,, Hc,'<f '5Tl3f ^c 8 i < w5*i «ilc^ I R<piW RRg»ii ’UP? Riic«isi f^*TTPf 2, 8 I 




(PflfailPl *BPItt, ft?RTOt^ (SPlU^TOTt TOTTOfl[ 

(2,8,1) (2,8) (2,8,7) (2,8,8) 

R<S 'b.i S Rml*! 



CTlftsiPr TOt^^rn Cfa ^c«i < wj*ilb '®j|»t ‘Men Rii«i ’blc^isi $c er i < wi*i R*ul»i «i^»i <mw ’lies I 

TOt^ft TO^rra TOft «i*N to i <^rasft ®tm to* <*wft *pn^ 

TOH<u$ Na + 'o|I*k,«i<j ^lf% ** I 

' 5 M?iR(. < p gsp|R*i v I$i»)I' , Jsi t^*TTPf 2, 8, 7; ®l* J, R(.*l<i 7ft ' s (lc^ I R<piW 

RRg»ii ’CP? , oil4c*i«i R*ijPi w 2, 8, 8 I cspIR*i *I?R1^[ rc 8 i < p5j*i 5j**t ^c®! ®t?I rc®i < wj , i 

ftro ** 2, 8, 8, cqftt to* 1 i < w^rm ^lWH*iv6i w i 

^w<wa«? sft«t TO*t <*rasft ci - to*? ^r i ^ 

^f*TPl^ TOTOf "liPTO? 'STtWf ^ <ilTO cTOm <3FI?I% (NaCl) ^ i 

Wll^illiJ <£&ft «||i|R4 CTM I 

WMAPWN ^PR ^ITO TO w WJMwffiiim «l9lt«H TO fl&ST W WJWwPlilN '5R1^5 
^ I ^ ^BTQ (£|4^)IM TO^-snrm 1 WJl«lwf5|i|IWj| TOJt«rf^ 12, «flBT 

R*ijh 2, 8, 2 1 <4?T < ? ,J p < W 2fi> I 2f& WM ‘wit®! Mg 2+ ' 3 iliit‘ifi ^R> 

HB, ^ ^<Wa«? Rro (2, 8), t^ter «UPt I Wt^ 8 ^ 

5lC*MJiH RTO 2, 6 1 ilJMWPiiim WNf^S 2fl» «W W1 O 2 " TO 5 ^ 

fom ^ 2, 8 1 ’iJPf tw? I ^ Mg 2+ 'Q O 2 ' TO^ ^QTTl?I 











Na + ^Tf&lTFT £1 

fm %>a : CTlffem g^ntc^r ifa (NaCi) 



v W3MteM 2ri%^l!^3 ^ 



■^ofiK ^ <±i<pft> «iUiPi<p | 





*Tf I C2ff5 5 T 3 !??tn^ C<Mc*il v tPH'»*i 33T *Tf I «il?iPi < P ^*R ^ "lt^*ll^l 

wr i 4 ^wi % ^us 3^ *t% ^us ^ i am w\®m c#w$k* I465°c few &g«s 
too®! 4 ’jcfil’jQ ^ (7Tlf®?n^ <3Ffa1^5 <]|*^l'5»'© ^ I 801°C ^T s Tsn«2jT5r < P*< y R 

^ 3BJ <3T, ^ 0§fl^5[ ^ITH (Na + Cl") v ll^<i'®l '°ilijc*i*i '°il < p^' , t ttjj PwP C^ 5 

^ft-br, ’5Jt*d^ s dUllM-W 




TltoPi* *PTt?R 



<t\r 

^$©1^ I <p$«i m’sfRT m*?lJ ^RPT ^■'pQi'o 30T Rt-R *rat«ia etlPw (crystal lattice) frsR 

Wl ^1?R <*Rl?R*tfft ^(Sf wm ^ I 




© Na^rRR 
© ci ^t?R 



fp«<i 'to.S : vhIRhiN t^ptoRtwi falRw ^lPi«p| 

^.8 ^1^C<l1^) (Covalent bond) 

^PR ^fb *t?RT^ ’'R'Hww *HOT ^ ^R c<plc*ll *lt^ $c e, l < Wj*l WR <Wll ^ •TT I 

w«t tmiH fiw» *Bnrt$r ^«43 h wm ^stw ^tor* storm i q *r 

cwu$ ^tow toj rs^ir* cmm to i «a SwwJh $«* l^©Q k tnt>w 

?nr# ^rtor «tor e t w ^ «Bpn^ 4i4«w»i« RI%r *ijtor $c*wJH twm w i 
c*mm w $(,«wJH ^s?r RSQmiPM writ **rtor ’iRm*! tor wt *Brcit *BP»iaw *rtw 




Ifcaf : (^) ^l$mtlcw*i ’tfc»T 



H+H ►H-H 

ft<5 'b.G : (*l) ^PtOtl# TOR ^r5>«i»l3l c«tlv?lcs» 

<*Rfl>TOt (-) Rt TOR Tl?lt 14IIWI *«l«t I 

J 1»)C<ll'^l TOR TO?f I 

fctflroR : 4 I$<£ic«m ’tMiup® <*R*ft -snst i Ai^icm *i?wR?r RPuir *i?rr?i 

fa&Pt < 5 ^ <F<ji<j rtcsi cwu wiw ^rtM <*Rsft storm i ^pr ^tenm 
*i?rR[ *tR4tG <5rfot, \s*r ^ri^om top^r ^m\<^ f^%?noR w#t ^rtor 

■*llsi'a»i e t <ks I 



qftum $c*wJH fam to 2, 6 1 fiftre «um %ior toR^r l^im ^ ^ tot 

2fl» toR^r storm i m?tftoF <iR# ^Rt^nm *RRt^r storm ifi> tor^r i ^tok <*Rsfc ^%m 
^cibit«H *tiroT^ tor^r c»mm ^ i wr c*r w^tot ^orf& 'srftft 

5.c*i < pjj*i ^?t st1%f& ^R«aicetcis] ^s^tot i^fb w 5,c®i < pjj*i ^r i <ii'»ic<iR v tiPis ^r^^R5 ^r i 



iRcjjlceri Wtf R»uh 2, 5 «i^<p ’lic*isi mj ^ 'odcsil R*ilb rc®i < wj*i stortm I ^<pfb 

•tRcjaim *Brct^ 1 %j# At^ttm Riot <?Rm ^sr <?R ^F*tot 81^ toR^r 

■^ot i <4 '«m ' a uic»iiPiiii ^ (NH 3 ) ^r i 







(£c& 







Ifeafc.fc : *n^^(H 2 0) 



4 i 4 wa *wijt 6 , $« 4 JH torn 2 , 4 1 ?n*m * 13 OT 

R* 1 ikl ' 8 | 4 c , 1 il ef'IJ Dlslb 5 .C®l'^Jj *1 s^«t ^Rt Dlslb $,C«l < fljH < 1^*1 ■‘PSIC® ^?T I R*^ ^R 5 ^R^tR 5 

$t*i43H m$ ^ ^ ^ ^Erc«t ^rrcnm c^n?n ^i*iR<f> ctH «i^ w 

^mf& ^4jj4 c*i?rm w i w?u ctH Rhwh, ^rat srra $t*wjH ciata a*ar wat# 
^\*m i a#r «Bnnt^Bifl» *nw ji^wiU m & n^r 

$t*wJH <*iam w aiaffr C-H wi ^ a*ca i I^R (CH 4 ) w$ aa, c^Ntw 

v IshI ,, ]s C*la 8fi> 5,c®i^ j S»i 2lt%f& Rl5.oalcer*i ’'IshI'Js < ?* 1 ) > ' 9 W 2f& < pcsi ^c s i < pjj*i Ru»ih I 





ffcs «».v- s ftm (CH 4 ) *r*( 



'b.ft C<l1«t^l $c«i<pJa«i (Valence electron) 

•Bpn^i ^wwa StfwJHi* cm^t $t«wJH w’ww ew^it^n 

cm * r ftsa w a^caa, SwJiMa ?r?itt ^ps ctictt cateia cara% caa a*at am i 

CTfaia wN^l ^la c<iN^) ^o®i < wjc*isi TO&la *wh aa ^*iRt 8 ^c'© o<iN*^ 5,c°i < wjc*isi ^R?BT "at*f 

ftw ct *wbt «nw ^ia aaia aa i <*ia w e t ^ <aM *iia a*ata aaa flfoa $t*wilH ftarm 

^aw ct ^*afl» $i«wJH a^a, aa*r at c*mm a*ca cat ?r?iji <Jr caftaa caMt a*ca i cafaia 
*m*$ a^af^t ■*scsi $<.«i<wjcisi a??UT 3,4af 5 ^c®i caHa^wfl '®jlo , lsi 2 ta*ta>t aTaia 4 R5 5Pf 

m 1 aaa«t $t*wJH witaa *rj '^fta* a%a mm*\ i <*®\ wr w i 

RcOSI ^"pfU RC'® R<lilfU "^I^J ^,C<l : 




fRlTR 



'bo 



Rmft c^Um oti*^ $w4$h 



WlTORlR 


«i*r^ 


RG s 1 < lvia'1 R4lJt 




41^4 4RR W 'WtjRf 

5,(.®i<pjj»i <i^t*i 4t $J3*t 4?n 




l 


1 


1 


l 


i^farR 


l 


1 


— 


l 


(R^farm 


2 


2 


— 


2 


C4l?R 


3 


3 


3 


— 


<pK*1 


4 


4 


4 


— 




3 


5 


3Rt 5 


— 




2 


6 


2 


2 


GFtftR 


1 


7 


1 


1 


CTlfallR 


1 


1 


— 


1 


RJ^Rfaim 


2 


2 


— 


2 


onfar 


1 


7 


1 


1 



'b.'b c<ilHd (Properties of ionic compounds) 

*nnfa* <Rtet b^Pfw fafifa «rrc4 (far «.s) i 

<Rt*tt4 wt rstc® ^ c#r ^stc*fa 2OTR i Rft4 w 4 **r w faifte 

^IHPW '°ll<P*l'‘lc.<P Rp54R <P«| C 4 ) ^n$' 0|<. < 1 Rt>fH <PflC'» ’ilcfl I 4 CIS <||*^]'^V» ^C'S 3.0*1 

faifte ^T«n^ «iuiwu ' s n^ e t *p*j^pr % 4?ire ^jr i 4 4t?rc«t «mifl4 <rRr^i srt^ « 
<Rft I CTlfarm «rni^5 801°C 1465°C I 

<rM 4$r w^rm *ifa*«r w Rt i cwt, rUr^ir « rrm 

1S<PlS <P$*| ^ «^t I ’iPl'O 4R^ '5R 35 TR «(lil*1 , Jt*ll D«iId®1 <PC.fl , <PC*1 'oI^> < *i 

RfSTR^R Tfssg^ -^f I '0||flPi<P CRM HlPic'S J3^I'5 v ® 'SR I 

'b.H R^TCRl# OTtot?r (Properties of covalent compounds) 

w*n#t <rM Rt*mm far ’mi^ « fa 5 ^ i Rwn# ?«w ifaj >w«ilr) 

4t4 «iG*ijfi RftR R^R WlR 'QRlRR (Van der Waals) *1% RtRT Rl^R> $ITC4 1 C4ftR[ RRWt# 
S'Xg S$*1 RR^RT 30'S vsfiei RT Slfl^lfl RR^RIR ^RlfT RRR (.<?<! <1 4 'OjH ^Ifl '®fll e 1 J 1 *I%C<P 

4ER I RTR RNTC ^CR <R, «tRTRR Rt WfUtHd W C4TCRT RRCRt# WT % ^R Rt I 4 R» 4R 
^©HilMlO»$^t'R s 4R^ I $RtRR«tRfR fitvlWR «RRH4 -183°C « *^RfBF -162°C I 

wnll CRfat^S fajrc Rl3<llD ^R Rt I fajTC Hls^oRR ^RJ CR RtRR SftRtWR ^T RRSRT# CRPR <R$ I 

RRtRtfl (Rfapj^ nm^s *nfa® 3R rt i ^ jrmi'® <rM (w 15^, 5iOTf, '®ui*iwk*i 
si^fe Rtfa^ gfl^s ^?r i 

'b.lr RPTR (Metallic bond) 

44 5<Pfil *n^ <R RT4^*f RRt HfiHcfifi RfW ^llc<P, 'olc^ *11^4 R*RR RRT ^JT I 

Rt^fR4 *rlfHt RRRtft *H^?I Hfi^l-Jfi j i^<iI«. 8 7 R ^cfifi $c. <7 i < wa«i PiSl^filG^ifi RPt i^»i'o|g<i RR’R ^|Ig<p I 















^r*uR<p 



4 ' 57 ® C^iJ RC*I J l»<a| ^ICQ ^'$'©lt<l D®ili>*i <P «1 1 R^j® ^OT < wR , Jt®ll 

c^?rf «r^ *rt i <j?r ~sm w\ i *n^ < i^t$?!t 

«il*ici ^ ^ Bi»j|Qi-q» '«thw» (three dimensional lattice) I ^ ^fWBI 

*il'®<i «il*i«i’|c , il Pilfer'® 'ailt*?. <it®i »it*i W ^ I R»|j® ^t®i < W}t*isi 4 ldC*t *fl^?T Rif*? ’iPRlR'sl c<jR I <ii<p^ 

«ef T 5 \*\ «|R<*|Rvs| , «iV|^)i|V»| , *||V®>|$V»| , '&WW?V 8 | ^R«>Ji] ^ ^ I 




1^5 : *Tt^W> «(lfl»l « $t«l«l»Vl 



'b.b *i»ic<il'$) C<TI c^tsT ^f*|?r (Shapes of covalent molecules) 



^ w ^*$5 •D'toiw R-ij** -^rm i «w«Ri* ^1^0 

wsi <?Kt m co 2 ^ *m«i&iR* ^< 5, « ^Rit'en 

^ w owm 1 ^mrn h 2 o ^5 <^ , si% 5 r *Y* 1 



W' 



<^R?n ^ bitiRw Rhwh cen? <*fr ^cari^ fcwfc) <ot 5 Kr 

m Tswm toj R^«t ^ 4 w c^wr *i?wt^ 

$t#l 4 jR ’RP’RJ Tj^ sf<psrH ^ | (Rtom 

^^5 5 .t®i<pja*i R*uh c^l^s <uMlsif!> «ilc o ili>*il ^rt?r 1 t^®R CH4 ^l?i Rn^f 1 

Rc*<R ^’•Jc's <pR*i ®IsiRg<p ^RtiijIt'Bri ’iswl^ olsiceri^l <n*it*i ' s iH l ^l I C^Kt g’Igr 

R^-Al^lW WT CBfl^Ipri *l?Rt^ FR%^ R*|j»i> 

«||<Pt«l^ <i|<f»ll<41 <*RlT *BP*BT Oft^ 5 J 1<lt&t«l SJCJH *m I Rt^t*!?! 'oil^R I 



H 

H • 6* ? H 

•• 

H 

(^)«l^ 



H 




(tt)^f% 



I^S 'b.io : ^ »t^ « «| 1 ^l^ 



|Ot£) NJ 3 .JO O l^|(.V|*i 0 {* 1 <S\ >3 'qj^l'© 

'soiwiRiii nftdiiwH *i?rct^i 'bfiRw nftdiioflH-^aijit«H w >)R>*i 3 ) 
^C'SrlVto ^C*1<WS«H ^1 twl^re ^®5|% ^ | ^jtc«tl^ 




WWlWW 







(w) «ult»ilPiiil< wj («f) 9ft% w<l 



c<plc*ll W**H ^RS Wt 'oulwlPiill W^J?f ’ 1^*1 (TP <5*11 ^W QlwW RPl^S f^silpjvto I 

*n%r ufa c«h wwwt^jw bwftw ^ ^w# ^ebfi^ 

$C*WJH TO I 4 bWWl^l $l*WJH Wf#TO WWWt^W bUftt* WWTO <7FW I ^ 

rc°i < w}»i w*ww ^R? <p 5 ict?. wt ftwiw wt% ^ 4 jc<p «r» wi<^w < 7 Ktw ww i 

CO 2 W'Jfs R*ul*t : 

XX XX 

X ~ X . r . x n X 0=c=0 

xOx-^-xOx oco 

XX XX 

W#F WWWl^W WW W%®rW 8tf^ ftwTOT ^ I RwMlil tWTO 4TOHH? 

Rtww to w*tfw wwwt^w mfTO <^(«ri^i $i*ulH Rwh i co 2 TO ^ ^ 

«a tortt ^ 

5 **i*i : (71 “ifefi <k®i 'ai-Jt'o WWWt^W^ , o((. , u?i WtEW ^ ^(tp, '®l(.<p W*WW WT hW*iR<p w*WW < 5 * 1 1 WW I 

RR$*i *tttw : ftPmm, 1TO, TO?, H^Sw, tow « (sfsto ?mw wwr ^wi towt, to 
wiwiw^ crow <TOw to *ftwTOwti fwfawfcww wrotw ^ ^wwjiwj fw%w «ijtcww cww 
w^roTO^t!?iTOTOi 4 fwwrtw wro frrffc#w wwtw s#ws i wwitwicwlw 4 wwtww 

^c e vwj*i R'tilw «i#i wswtw 'er*u RR>s| WWSWW W*WW ^R>W WtWfW CWft ’ti*i *PM I 

'S(l{|p|4 WTO : WWWt^W SwJH 3WtW « STOW TO ^ TO7FW CW WTOW ^ WW, TO* WlwRfa 
W*WW WWt WW I CW (Rk’l 'o||*(R < P W*WW ^tf^5, '»I(. < P WlWfWW 5 CWlW WWt WW I WtWfWW 5 CWM ® c 0 ’H*il'eq> *9 

RRr$, «it^o wt gft^s wwror #^-w9wi§), wtwiw*^ wifTO gw%r, R*$ <TO giro 

wgw%i 

WTOl# wro : twwajtww (“RTOW Wt*TO TOt^W TO cw WTOW ^ WW, TOP WTO# 

wto wwt wwi wto# wrotwt 5 ^ cwtro wro# cwM wwt wwi wro# cwH tww ’iwro « 

j^fi5»il'eq> RF|4>, Rtjj^ ■gHRRlD, WfWtW'Ps v llRc'® WQW#W, ^W £jNc < P 0W%T I 

WTO W*WW : WTf WC^> ^$1W WWWt^W^ CW ' s (I < p^cMj( WtWKW ' 9 lW 75 t^WW WtW WH’W Wlc*?, '©It < p WP$W W*WW 




' s rf*uf*i < p <i*i Ism 



I j i^<if?,8' 3 5f < pc i pji $c®i<wai '®iM <pwi *i*il'Q|^» ' a dfic*i *rf?N^ <£R*. 5,c c i<pj}*i , Jc*il 

^ w wt w i wr *n^ frPt% <?r*rr *rm i cw 

’iW^st, W *lliHlfi>8l, ^swr, «WHJ0| 2tf% i 

■5RW1# CTfot? H\ffo : ^ CT^r bluffy* RnwH fy«l4lH <Sflfl5?t *I?FB[ C«K* 

WW «lft* CTSffi I *1^T 'bl^ftt'M 

'o(I^R> £?iPl*, *ft% «i$r c<?lFi<p, fii«pw &^-»'8«i4lii *6 'oulwlFtols «il^R> 1%flPto5?f ijc'sl i 



^ 3 %# 




i. ffyiw c»n*ifl > ^>114 otM * ii*f *rar? 



«t. ^%BR 






Mg + C>2 ►MgO 

i. 




^it5<p \5'e?< t<phfl> ? 
i 

«f. i « ii 



*1. iii 

i, ii<fl^iii 



Pic.es Ifcaf <u«^ld W « « 8 *t?, 2fE^ ^?T "Tt^ : 




8. H>Wld C>il*lf& otM «fo*T OT ^**ICH ^?T- 

i. >I»IMI<® 

ii. 'aililPH* 

iii. 








to8 



c«phft ? 
i 

*t. i'Qii 



*f. ii 

^T. i, ii<Wiii 






vMwi*i <p«i <? C**)c<p ^ *T° £fc*!{3 $'qsi '*Tl'Q : 

<t. Z •TTO "#t? 

MgCl 2 *. CaCl 2 

n. NaCl FeCl 2 

to. CT^t C^t*T *lfic*ifl RWlte,? 

*t. «ii?iPi<p 

*t. *l»<c<ll'et) ^f. I 



X = C, Y = H ^,c«i PiQ>«I«i <pc«i c’ls ? 

w*ii^l *t. «iiiiPto 

*t. mi 








i. •** w *«t* fasiii CTfa ^ *ki*ic*M w l^&am «ift© c^tat <?m *etc^ w «i^ ^rsj? 
^JMFt^sfl 

*t. •** fi>w ctN^st ^t ^?ut ftW» wteist *6^ sfH^rt 'binwittw 

(7HTQ I 

^r. f&df sf*fs 15^ ’iRho'S ^ *ii^cjji(. , er*i RiRcsaiu8f*i c*re?rt ^3, 
rw facjW ^ I 




wl?r 






Rw»§ : « t^o^, c»I 1 *wh«w $c*wflH Iwm « ctour ef^wt, 

&*il^)*i'8|*i '!>i^g»»j I 

«l.i *tfl?T ^1?^ (Periodic Table) 

'Sft^s iwliiw* 1%% 2lMm TO TO 1^I%H Rf%^ <TO<t TOJ TO 5 ! 5 Tfp^u ^ ^tiR I OPR : 
CTifeum <^r Ml>iPtaii»w cste « srm «roa i qfi^t, gifts? « toiRw* 

*ftR% '^ t )J RPj*|J I 4 '^l?TC e t R«s|3R«t (£R^ *ft Rft$ ftl^sf 
ci>£l <p«r I o^*i*il, , '®te,c®i 0*71*1 c^l*? Cd^^a? ^t erhc®! ^1*1 RRj| *(5f •^i*< y lc^ *lBl*lt <psl ^Rer rc<i l 

^•f R«8|^| mc® P ietro (Dimitri Ivanovich Mendeleev) «mh 4 R<i«i C#f I J»W*> ^It^T l^ft 

ttfsm (ftwqcfcl <£&$ ftPR ^iPm TO 1 ?, ^f <JTO? ft-SelM * 1 % TO *m I (RreftTO* 
*tfl?f *H#t ^Rt 5 ? <WQ?It ^ I Wfa ‘t.i-'fl >^R s t^' 7 ra ff r (TNtRT'S?! : 



'SIH^RS 

snft 



*f|¥| ^® T *5 




^ft?rf*t s.i :^ftf?t'e *«*‘a 



*l%f TO*! «p\®^jc«il 'ail«^R<p 'RTtt (horizontal row) «flRS. ^t.**o (vertical column) R'®® 
TO I ^Tff^TO 5 *1% (period) ^ (group) W ^ I 

*tfl?T ''I If! Pi 51 5>C5I5>(^ v5tjNc<lMj IR«I5I 

(i) *t% Rt#fa5 7ft *1% 4RR 8ft ft Rhwh I 

(^) stftft *i%i <tRftc<w ft i rbt*® vsjhRc^p ft vni *1% R>*^® i 

(vs) to *tfra Rtar ij^ft cft*t Rhj»ih i ftifa « 8ft to ^ ^ « toi i8f& 

<p«i c^TR TO l && '°il(.^ 32 ft I *Rt?T < 4 *t*?'Q ^r*ff I 

(8) TOW f*R? 'TO f¥% TO I v£R5| c#5 vQ dl>llilR4 

R®f ^llc^, ^R 1 ® RR>$| ' s i^i®c>) c®!^ 5 Ru?fi Rc<p v lR<il«'» ^ I 

(<t) v^fb H^Icji vs»hRc<t» c*n»i»|5iCRSi *ic^si ®>)R<pH *Pfil ^fl?T I 

(vj») c<pic«ii vti^R CTt^Rt ■ M owf5 ^rc?ut y>iit ^pnrM?r i 

(s) ^t-n <4?r cvn^jc^iw ^<^1^ csfN w ^ i 



W-S>, ^jR<p <1*11*1 *1-58^ 











r.vo '^n?rf 5 !?r 1%t% 

R^flff Rlffft fc©9 <PSls RRR RRR «ig*<nR REFtoR W «iyilcs '©lotSCS 5 RtWTCRtR ct><bl <PSl 

RR I (,<p«i«il, RRR'Q Rlfffft e tfRR R?Rlt fto^kts WlRt 1%T Rt I Cff RRR CSC© Pis 3 R*tffR <PCS»1, 

Rt r^tir ^ar rier rtfs : 

Rft cin*l»i|^4 RldRlMfa* ^R RgRfcff Rl'StlWl RR, RER '©kis CRtR « 

UWUPW R^Is^M RHf&O RR I 

4R^ cRto ffmto 4Rft $cr *iir ■ftw to to# dto ^err «iwi^ w 
toe< RiwttRt 7r*J5<r to i ewr : rUiPkiuvh RtffRtRto ^ 39, Rtoff RBrotRto w 40 1 
RtffRtto 'SR RRRKR fflRlei v ti5lPisNc < p «il4c*is 'Jes ^RtR to RR , CR C*?WI ^©1R 'SIS^IR RR Pi Rani 
mjhr^rs m & 4R *. toRR ^tr rr cfftfto Rffo totesr rrr i 4re to Rito ^ to*u 
rjir^rr i tot 4 r# 1r%r «rr ^ Risra^ 

^sR-gstRR fgRto Rtw^m rr i ^rtonR RtottoR RtRRtRto ^ 127 4R*. cBgftotR Rg 127.6 
R<3Rt R^Q C#© « RtfftRto *to RtWffJR RW RHRltoR 5 C^tto^R RCR ^IR OTQRt RR, CRR 

«iitiiil^H, <toR « yiPiwn rw ^cBgJto, Riwm « (totoffR rw 4ff5$ 3 R^$rr i 4RR5*r 
SlkaR Rff© ^Rtf RtR CR , RlRRtRfffR 5 W R%I RtRf«lR 1%% Rff© RtER Rt I 

i&i'S RRR wHw (Henry G. J. Moseley) R 5 ^ 5 RtRRtRfffff 5 R*?0T Rlfa*^'© RR I ^R 4R ^KRf ^Rtf 
Rt me RtR CffRt RlR CT, 4 R?RTt to Rlffto (toff Rto RRRTIR RRR to RlR I 4 R« 
RtRfftRto R?R3Ugs R%r Rt#R ^R 1%% toes *Rf RR <flR*. R%f ^3f IrU^CR RS?to5 RR : 

CRIrr^RR t'ol'© 'S RlRt?lf*R s '©lets RIs^HPi^ RSRJt «i*i<ilfD R^lsa»t«( «ilsl^'© I 

R1?Rt*ltoRR«to life %RRSRRRRR ROT^R-RUlPlill»l, «lltillI^R, CityQilR R^RTRR toRR 

CTIWT RWI RtW iff I RRRt tolf RR RRRRR RR3R CR, CTlffR^HR toto ftffJlR toPl 
R^lffgs^f 'oiRj^vs ^fflff "^ff 1%% | SeuRl Cff, ^s 5 ^ Cffl^ffff ^CRR^R R??5t RIs^Hlss 5 R?RTlff RffR I 



(Rtojjaff toto tom m\ Rto r^rr « rtntt rri rir i ^r i <Rtopg 

t^RR^R iRRJlR R^RRf RR 5 : 



S|vo)^ 


RlRRtRtotolt 


K 


L 


M 


N 


O 


P 


Q 


H 


1 


1 














Li 


3 


2 


1 












Na 


11 


2 


8 


1 










K 


19 


2 


8 


8 


1 








Rb 


37 


2 


8 


18 


8 


1 






Cs 


55 


2 


8 


18 


18 


8 


1 




Fr 


87 


2 


8 


18 


32 


18 


8 


l 



CRRt RtR Cff, (flRR CRt^RR Rc'©J < pfus R^CRR <> '©CS ll^ ^Cffg^R I ^R^lf^R 5 C^lcss sse*ls •^©OS <4^ 
Rff^RR 5,C®lS\ia»1 IffRTtR RCR 4R^ Rff^RR R^ Rls®lPp's Rff I <P0 e 1 4^*1 1 4<P$, ^CRR RRRT RR I 4R^IT ^ 
^R I 4R W3I RWRrJ RR, RRIRRR ^CRR C^3T RWRfJ I 

RTCRt ®R*^lR Cff, c < plc*ll Rf^fRfa^JfR 5 CRtWR RR7*IR ■ , '©cs S'ofu ^ffg^jR IffRTRR, (R^ c^lcss RR^RIR 
WRRR^Rl CRRR ; RfflffftoffR (2, 8, 8, 2) R^ffR 2ft to<W34 RTRtR <# ^R II 4RRRRr I 
■SSC*ls ■^©CS R^R5 RCR RRRT “jSJ SJR RR I 



























































Pa U Np Pu Am Cm Bk Cf Es Fm Md No Lr 

toactinium Uranium Neptunium Plutonium Americium Curium Bericelium Californium Einsteinium Femnium Mendeleevium Nobelium Lawrencii 

(231) 238.1 (237) (244) (243) (247) (247) (251) (252) (257) (258) (259) (262) 
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srito, ^f^trr * <tt?rewft* ^ i 




H--OOSH^/-NH-/-NH-H-*^-SH-/-nOnUiUiU>H^H-H^ 

\OK)^uNJvO^(-nO\ # l^a\^WOOlOLrtW^N) 

OVOtOU>wOwOOJwUlwUlU>OUlVOH^H- 
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Element Symbol Atomic Atomic Element Symbol Atomic Atomic Element Symbol Atomic Atomic 

Number Mass Number Mass Number Mass 




*rt*ufa<p 



*1% c#?m tWtCTO TOff^Ft %o^%f | *4F<I# C#?m Wf® $C*WiH*1 V. w 

to to, ®m towth ®® ^*m *tfnm to i cw : #iPmN ftrom 2 , 8, 8, i) 






4 ?ITO \o9jj TO® %j*ic , <im.'TO Tim <71, *l%t ft 1®f% TO 6 ^ 1 



TOCSI 



H .8 <pfo 1 'l*i * 1 ^^ *T*f (Periodic properties of elements) 

($) : < 7 i <35 m f *t ctfh^cTO ^ « owwR* *rf %t %a -to*. ^wSi ftiift®®iw 

’ifiNRj'o TO I CTO*l : ft I TO TOfl^PJS; Slc'SjC^ TO® TO$, 1%Jf ’t« , i*il'»P Rf*l<5 I <4 f TO ^l^i^CTO 
to®i®f < w e tf^s ^f«?ut ^Pro to %a ftro to 1 

ft vn n#*, tocto^cto cro c®i®to*t ^cn TOrntfro c*Nt Tim 1 cw : 
ton c®tcro «mtw, ^inn* « tonnes ^rwr ^Pro to to mtt® 1 

(*t) : ^mrnt^s «rf %m ®ro to$ fro c®1*pp3cto w cro Pm <?Nt m\ «a %ro 

Wt to* to$ tocto frorm 1 cw to ^i^cto TOtft to# to ^w^lH 

'°llc^l ®mt C®^ $C*I<N»1 t TH ‘Kfl PiPs^ ’tjICTO $C er l < Wj»'l R*Ul^l ' s ('^*1 TOC® ’lies I WM.’jJ <iwfi> 

$t*wJH m to to, ®t$ w TO«n^a <7tra% 1 1 cros^ toi $cro$® to to® w, ®$ toto 
wHfwl «iliiPi < p C®N (c<NIc*i NTON^ TOTO 5 '°il«*i < P)lbl«*i Irc'im l^tJTO) rmi ®1C^ l 4 >»itoi <7fN 

to toto « 1¥*t# 1 ®f®<5, 1 %$ tot 7-rom « gro*t ®f®<5, 1 

^tmf^ ctH totto '^ s i?ic e t to ^m*i i^si ctH , iil*k® sm^tet, «uj^?i i 

ft n TO CSflTOH^t CTOQ S'tQ'B^ ^TOPI^ cwlUl^lw sRTOir I TO ft II TOTOF 

TOca i^Ib ^llc^p, fonK ® 1 at 1 TO <vcsi Pifesi ^iJt^TO $c er n\ij*i R'uN 

^ttoi 4 TOs^r CTtro <rrm% 2 1 

ft vn WH>I^ ^cro TOa 7 t^ i ^%?r ^c«i<w3*i frorm w 

®iwa to# $w<wH TOm 1 ft vn ctTO^to ^ttaTO <?rMt 1 1 ttro^ st^t ^t crotcro 
■srtwr ton* -^t toto 1 7 m 4 ^# tcro^t s&«t to to, ®to to to*f to^pf to*to t¥^ 
TO®rit® toto ^* 1 ^ to, wr wwwi <7flTO^ TOfro ^ TO^TOfro c#ro toto *t^ tot i 

(TITO , NaF, NaCl, NaBr, Nal 5 t o’H‘il'»p 'Q ^b*il'eq> Rp| 4 > TOt^, 7 [t HlPic'o TO^T I 

< 7 t TOTO CTO t?TO^ CTOCTO ?ti*m TON? ^ ( 71 CTO ®tCTO TOTtt# CTtlTO ^ TO, TOt 
TOtTTt# CTttTO ^ TO I (TITO- HF, HC 1 , HBr, HI «K®TO^ TO ®mt 3 rm «U 1 % I 

(«t) to^ *tftro CTtrot^cro *rc^r ^tf^ror : <rot to^ tocto ^rnmlro c«^rt 71m ^ 1 

( 7 TCTO TON® 'tQ^^ CTO Trm, (TITO *|^RTO CTlTOt^TO CTO% ' 4 l$Cfcll«rt«M ^ 

CTO 1 TO® TOt«1® 4 TO TO^®1TOTON TOftITOI CTO N^tf^s 

C<ll«f^ 1 TO® TON® CTO® 7 TO I 71®t ®Nte TJtQTIt Tim, TOflt®7ITOTO TOT? ®®t '# t t N7f I 



C#N Na 



NaH 



TOTlt® Na,0 



II 


m 


IV 


Mg 


A1 


Si 


MgH 2 


A1H 3 


SiH 4 


MgO 


A^Os 


Si0 2 



VI 


vn 


VIII 


s 


Cl 


Ar 




HC1 



ci 2 o 7 





































3o 



?PTt?R 




*n% to ctIto ^s 4»inui *ifintfw«i 2Rt«t ^reTit ^rra i cro : Na 2 o 

*llPi« ’TtW RQhiI <ptsi NaOH <?w , '*Tt '©l<g I 

Na 2 0 + H 2 0 = 2NaOH 



*umwPwi*i *n% to ftfoit to to ^*13 to *n, tor i ^TO^TOftflRT 

<K$ *R*t *0 «llft $TOJ TOf I 

MgO + 2HC1 = MgCl 2 + H 2 0 

*n% to fifrur to ^rr, ^ «w « to $tou to to to « * nft 

%TO| i ^$rR i 

A1 2 0 3 + 6HC1 = 2A1C1 3 + 3H 2 0 [A1 2 0 3 -^sT to *ftfR m* t] 

A1 2 0 3 + 2NaOH = 2NaA10 2 + H 2 0 [Al 2 0 3 -^^jf qtffa SRM] 

PlPl4H 'bl$#WII$Jb TOW TO ftftat TO ^t; ftf <*lfi> TO3BT TO ft&at TO TO « 

TO I ^<5, I 

Si0 2 + 2NaOH = Na 2 Si0 3 + H 2 0 



wwm c < i ^#5 *rt% to ft&at to «nr wIm 4 ^ ^* 1 ^ to i tout to ftfaro 

<P»IC<Pb TOt « ‘ s Ttf% $*5fls[ 1 

P 2 0 5 + 3H 2 0 = 2 H 3 PO 4 
P 2 0 5 + 4NaOH = 2Na 2 HP0 4 + H 2 0 



toto *rt% to 1 #i to ^rl^rt^t *w TOWIw* to i tori to 

flftanr tori> toi « *nft ^ 1 

so 3 + h 2 o = h 2 so 4 

S0 3 + 2NaOH = Na 2 S0 4 + H 2 0 

<a#w *rt% to to to i toww to fwfwro 

TOlTOT? ^R 6 ! 'Q 1 

C1 2 0 7 + H 2 0 = 2HC10 4 
C1 2 0 7 + 2NaOH = 2NaC10 4 + H 2 0 



^irj ct, wi^w towA, to^?j 1 ctItojsw 

TOT CT, *l%r ^ 'bHftw Wt'QTTt m, ^5$ SR TO I ^ 





Na 


Mg 


A1 


Si 


p 


s 


Cl 


Ar 






«1* 






TOf 


TOf 


TOf 


TOf 








A1C1 3 


SiCl 4 


pci 3 


HI 


na 


















HR 























































cn 1*ton to ntem nra, c^ppjisn *ti^ w *tra i spt rv <*?t 

C^l 8 ’!*!^. ^C'S 4 ’IC’P '»lc«ll 2 prt«t ’ft'QTft nm I 



C Si Ge 

*Wlf *W1$ 



Sn 



Pb 

«n* 



(n) <i?Rt^?r ^rppm : <w3n *rf i cn extern *tftcn n®$ m, 

’ibtoH^s m 75, ^tn *tm i <qs ^m*t ^ ^ 9 tMt e tf^ ^jt 

^rtw 4^ to nn, $««&•« to *w&t me® m i wt%! mmt 

R®I3Niiw mmemi ^t i wr $i«wiH<nj^ WfiNiw mem cmen nn 1 
<pc®i *Bpn^r mim^t 5pf ’tin 1 c<h*i 'sn v i^icii RR>si cntemi ’ttmn e tfnn s nptPf wsm n?r, *ite^ otsht n?r 
liiwn $c c rwi , i R*uh 1 



enta 


Na 


Mg 


A 1 


Si 


P 


S 


Cl 


Rt a i < wa*i famh 


2,8,1 


2,8,2 


2,83 


2 , 8,4 


2,83 


2,8,6 


2 , 8,7 


(A) 


2.23 


1.82 


1.72 


1.46 


1.23 


1.09 


0.97 


1 A= 10 -8 cm 

















^mf^em 'fln 5 ^ sp’t n®§ facts fac<p nt'snt nm, '»'»§, §,c®is\&c , is 'iwfa «i^*i ^®n nn, <pc*i 
mmtf *rra 1 cnnn^icsffami^cTO : 



enfa 


fauh 


’tiircNfammmtf (A) 


Li 


2,1 


2.05 


Na 


2 , 8,1 


2.23 


K 


2 , 8 , 8,1 


2.77 


Rb 


2 , 8 , 18 , 8,1 


2.98 


Cs 


2 , 8 , 18 , 18 , 8,1 


3.34 



(«) &iitf)*i®i : fttii^bi CTOs fljw qnwft* c^\ nm 1 oth spt 1 « $ »t n 
enM^w cro m»§ %m nt'snt nrn *nnnMfa<* *wm ^Fw me«t mem, cnhmj^ 
->iQ»*i nn 1 

c<h*i 'Q ^ g^wi *iQ‘ii'»ls n 5 ^ - 

Cs > Rb > K > Na > Li 
Ba > Sr > Ca > Mg > Be 

mfanmen «a w entemt falrnm ^ ^^nrtnmi spr 1 cwPi^ *n% me* faHmt to 
*n^n ai^csjNI^® 'q Ri5.csjic«t*i men 1 

2 M + 2 H 2 0 = 2 MOH + H 2 
(M = Li, Na, K, Rb, Cs) 















































’srt*UfaF?R!?R 



<1* 



R»?J>i fter ^ter R13»iii <p«i i ^irt *n^> ^ '©l^'oiw RQ»iii <pc«i c*r, 

^T*rc?r?rmi 

3*r n ft i "5R ^#?f i wit ^ira <?r « <R%im 

£i^t *n% R&iii *?w *n^ 'q ^j^c^icer'i ^csi i 

M + 2H 2 0 = M(OH) 2 + H 2 
(M = Ca, Sr, Ba) 




<PCfl *Tf, <llc*^m PiQHlI <PCS I 



100°C 

Mg + 2H 2 0 » Mg(OH) 2 + H 2 

*mn vii Mr ^imicsh^c^ ^35 Mr^^m te ^rm, 

>lta>| : GFtt^T > OF rt^T > <glf*R > TOlfiM I 



HlPisi *llO<t RQ»jiI Re's 4 *iQ*si's|a 3 s5 ! R»§i5l ^ft ^llll I 

csplPli v llPisi sfl>'Q'slc<i R&fil <k$ A&cgglcet'i tjplsl^w « «iBic'et»i <k$ l 

2H 2 0 + 2F 2 = 4HF + 0 2 
csplfii ’fife q^l'spo ^c?r Picul'® RQ*5il ^c?f 1 

C1 2 + H 2 0 ^ s HOC1 + HC1 
£dC4 PtC®l PlC*|l'$ ’'ICb : 



2H0C1 = 2HC1 + 0 2 

MR fl&m 2C1 2 + 2H 2 0 = 4HC1 + 0 2 

<-3if^i«i <3 'oii(.iiil'»*i v iiPic'© ij?l'5'© 5,c3j Picul'® 5'o^ft fl&m ^cfi, ^rt ’arm ^ rt 1 

H 2 0 + Br 2 _ s HBr + HOBr 
H 2 + I 2 _ ^ HI + HOI 

3 s5 ! '°iicfii toito ^tt ^rm 1 ^1^*1 ^jic^iicetc^s 




X 2 + H 2 = 2HX (X = F, Cl, Br, I) 

<3Ft%T wmtarm ^ 'smiros to Ri^i^ wicn ^ ^ 1 'smPtw 

'Q &sm zlwiNi I 



' 5 ft*ut»i < P <PTt?R 



‘W 



4 

Mm TO*r : 1^1%^ c^lc^ toj c#» « «ihiJiPi<p *tc*et w <4 ^sj <g»HRi<i's«i ci^rnTTfa ^tj 

^Rssf OfN (71 WfifcS >HWR7Tl ^.ciic^, ^5ft4 ?Tl?lf*t TO ^ I *tfT?T ' 3 TT^f®f Ole's 'a|C»14 

wth to, to oic 6 pit<M toth m (TiPt to Mm mmftM Hero to ^ i 

^TO^TO^I^TTOCSI 

gj% « Mm : TO*jcro Mm <2# to ^ 1 

44^ sjc*f 'si£*c *1% Pi®! ftrom 1 <44^ 5 wgi 'a(<iP<i'® c»n«i^^c^a c^csr *ft 5 i 

a»»(N'» CTO rn I CTOT 44^ f^4 TOTTt TTT5T, c»Th*'i^c*?i "511*11 *0^*^ .5PT 

*rra, *ito$t TOm c^ssi <ti crot flpr <TOw « cro% <n w tot tot ^ to 3 *t 

*TTO TO iTOT (71 TOJT TOT TOT I (71 C4kll SfC’t c^lc^lfl ^ic^l c t> (TTlW^t *i*«l(.si$l ' 3 T s Tt»T I 

*tft?r rnmfM 1 fct% : Mm TOf*t to CTlropjj TOTOfap TO 4 1 %% <rt to% i 1*481 e© 
TOrofro tohtp 1 %% to i wrt <tt *tfra to% Ws to c^ropn 
$w 45 *t farm i c»il<i>i^ $i*wflH R«tjim Mz*m ?ro $c*HdH Rhjwh, Mm 

TOte ctN^ toto w ^ 3 c*t i IH %tto to to, toto w to*j 

Mmn 

«rt^ TOfTO *ffTO£r : 44$ Mttm 45$ to to TO fro toitt to, c^tojtto M 

wsm to i TO*ftc 4 <**$ to &m to ftct> tott to, cin^t** *n^ *rf to i 

cini>l^ &{ll^)« 14 |* TO : $1 I « n CsTIto^ CTO TOt f*RM fro TOTJl TO, 

^5$ H 5 ?rt%m ^ ®rm i TOftc* ^ vn c^ro^ cro ^ mmm\ mm, 
m i 

: ^n*i*iH!^ Mv*m M Mtmm *i 9 <il&® toto v Uiiii ^4 
TOt^ TOm, *n^ t#i%, <nm^ 4 <n^?i ^tito i 



<P»fl-iO, ^)R«P lPTt?R-e>5r 




?PT|TR 



*18 






Aft : 

ii 1,8, 18,8 i.c*i<K5H t^rrm c^fl^ c^R 'e <25%^® 'sr^?5© ? 

^ . * 1 % 3, ft II * 1 . *tfm3,ftO 

*t. Mm 4, ft n Mm 4, ft o 



«rm ^t "srt^ *rt^, ^i?t*f- 

i ifff^ <ij<plT> *Pif3f 

ii ffa ^Tl#t7® <43 W^TR 'bb 

iii <43 ?i^<iR. 8'3 | 5| i^fu Rtwh 

te* whlU 

3 s . i ^ ii 3. i 'e iii 

*t. ii 'Q iii 3. i, ii 'Q iii 



Li 


Be 


B 


C 


N 


0 


F 


2,1 


2,2 


2,3 


2,4 


2,5 


2,6 


2,7 



S’iossi ^5* ^»cfi \s — G 3® SfC^sT 'S'ss 3t6 : 



vs. CTtatwt Mm mmPm <&m Mm ^rs$$? 

3*. $3 3%3 3. vs3 ffc?I 

*t. <tm 3*fc3 3 . bb *tfR 3 

8. w? &F5 wfafsrt <m Mtzm cm Mm*m %*f T iteTit 3t3 ^ 5 $ ^1*1^- 

C^*l- 

i. Rc®i<wa»i 3?3Tf ^n?Tj 

ii. v lrl^l , i5l ' 5 Tt3*l33[t3 313; 

iii. 31331*11335 <JMI^ ^P3 3m 

to* whlU * 1 $^*? 

3 s . i 'Q ii 
3. i 'e iii 



3. ii « iii 
3. i, ii « iii 






ntnjfr<p 



<\<t 



(t. *rfi?t *iisFk>9 $*t n <*i?t c*n*i<n^c^ 1*rc5?f nt'snt nra 

i. Rt w l < wS<.«1SI > > 'SSI '^'5?!; 

ii. '5(t c ri^^JPit^^l < tm; 

iii. ^i&si'ol ^F^t ’tin 

c«phft *it2h»? 

n*. i 'Q ii <f. ii 'Q iii 

*f. i 'Q iii n. i, ii « iii 



^rmPtn ^nsf& sp’in cnM^ptm rc®i < wj*i R»ui*i 'q ’ti?mt e tf^ns mpn^t Fk*i <wnt n®t : 



dft®t 




*n?RMfansnjmtf 


Li 


2,1 


2.05 


Na 


2,8,1 


2.23 


K 


2, 8, 8,1 


2.77 


Rb 


2,8,18,8,1 


2.98 


Cs 


2,8,18,18,8,1 


3.34 



^HSRr^ns nml* n>«i ft cm as^jwln 'nte : 

ns. st to n%t m#tn <nstn 

n. stw ^^cnntnt stm <n*n? 

*t. 24 v iiiwMR < p 1¥*t$ cnlnf^n Rum wRcn ’tftm ^ii«iPlc'» <^?t ^n^ntn ns?t i 

n. rc<p si^ c^wisi nmraftns ^iUsn^t ’tisrcrnf^ns mptf^t ^f^tn 'nrcn cn^s ntn— 
Sii^'t^mNit ^n i 








ahiiiPc* tot 



: wmitoto, vsri 

wrrafw tom ejtosm : ^tcptibr, Pmibm, sitorm, RPmibm, *iitoiBM, sm^r, 

w-tourt, iPmmvrt i 

wrrato tot ^<?to tow ^Bw : wrf, gv, ^miarf, ws, torc a^, m « 
*T*f V*R, 2F5tW « m^\, 2M<1t<W eflltoM | 



V.b *il*ilfiPi<p tot mt Pi ill (Chemical action or reaction) 

^tsjSfft : C*f zlQ»iilii <W mt «i5*lP^ 5*^ <W mt <si^»lP^» ymtirs ^?f, 'ftkq* mMnBw 

&ill mt Pl^ill q*1l I 



(W *|$QblC«M « *l?FftsEI to» *sr lift &?m V3J I 4WESf to Al^lW « 

'oiPiwi Wjtf t%«j q^ | ^jvsqK (£) si to I <wfi> sWsito tolt I 



2H 2 + 0 2 = 2H 2 0 

fotom -^m«r : crot wrmto Rtoi* vw ton nmt ton i w vnwtow nsn 
<m, tog ctoa *M*ifcw nw wm siwst nr to i 4 BiMto tojj^w 

nw tog fntor w i cwn *n^ppn mn vn^tw Bito ^surn tom mtn% toi 
to otorn mrm l^rt^n nrn (?nf®?rm <ato® $<s?ig nrn i 



2Na + Cl 2 = 2NaCl 

mm vttom c&ar torn* ops cnenm stwst to i to Bw *mm, $w<wH csps to 
vim nMwJ Re's vim sitonto i 



CUSO4 + Zn = ZnS04 + Cu 

to?rm toto^n : m cniCTI *hl«Fto ft foal ftcul'® ^qPl^j'q^ st^pfa ^?f : 

(i) ftftm Wf q^^q ftRpqq^wq wj^f l^g nen I pph : 

C + O2 — CO2 

4 ftftm 4to tow ton w* ^ ton ton nto, nr wrm smtn $nmtn i mwf& tow 
torcBtn «um, nr w wii vn ^ nr »ii 4 pM iwiiro w ^5^ b^ 1 ^*i?itos 
<£i^f& «trm, ri ^ wt vsm v^r Abi^awi^ «um ^ gw i 
IjjFm ’llPcq 5 CTHI Vsf; "Plqi ^1 «iPic«(*i Rl 1 

(^) tom «iq*|j^ Sil’M CHW ^ I <?PR : 

2H 2 + 0 2 = 2H 2 0 +^IW§#I c I) 

N 2 + 0 2 = 2NO - m (m ewt) 










(o) <9^ RR>*|1 ^it Rfo*(<I»1^M9 tawf& Rffii «l Idle'S «I^R'® ^Sf I PPFT : 

2H 2 + 0 2 = 2H z O 

h 2 + 2 o 2 = H 2 0 

‘itcTwi 1 mole^^l^oalwi 2 mole ^ 'qfawc.'is ^fW R19»*il 1 mole *flft ^ET I 

1 Al$li!)IC6tl"l9 ’JtEf 8 1 5t 5 t ^EBT «lftlt | etM9 Rl&ill ^ I 

(8) <9^fi> siMiiR<i» RRnilii w»lcil l ^9*i K RT^si-q* 'Q ^IPPPjjR RI«^ 

c^Icpi ^fipiflsr 3 rc?trf elites 

KOH + NH 4 C1 = KC1 + NH 3 + H 2 0 

«9 R&u<w>jw. >i<cwiig «9^ft «fl>ifttiN *isrci% «9^ft ^Riium *m%, «9^ft hMBic«m 

<9^ft QFlI^T *RRlt m *fttWWM •HWltTOl <9 ^HT 

(<f) sN«PW Rfosita c^tETt *Tf I csfll? ^ W, C*rfl> 

W *9^^l 




•iftdiloirt Al^lten 



IfcSb-.i : 'flUlCTlft#1 *T?BW 
N 2 + 3H 2 = 2NH 3 

1 cm •i&daiwM 3 cm Atemaitw* ^nc* ^et 2 cm «ijiwiR*ii $*13 ^ei 1 28g 

Hl^lw « 6g *l^lt®tW9 *HW ft&Bt W 34g vulOllftfll I ftffrtmqCM Olfl» W 

28 + 6 = 34g I 

K* ftftfllfl Cffllfa'SW 

'°IC r |^ SfatEEJ Sl*ll*l1*H* RRhiI ^ I S5SHWI 2f*fH «(lc»llf5'8 ^ ; 

i I »ISPI1*M (Addition) : CT *hl*iR<p R&*ll*l CTlEff CTM ^ST ’EPl^sf sl®J^ ^KPIlEt 

"^T, «lw <wl "9U I EPR cfllfwilH 'Q wlGh HsiHora -nlctf RQhiI < ra onlfwiiN ifflsil^® ^ETI 

2Na + Cl 2 = 2NaCl 

<9*$«lM 4JhPnil»l mC&5 « ^lf=T ibfcwted Rftillil *Wl*lPl9l9 ^sut <£&$ 

^KElieM Rfo?|| I 



CaO + C0 2 = CaC0 3 





mfif* ^TtTR 



‘Mr 



*1 (Synthesis) : <R RRilltl (TPHRT <rM $*tmm CTt*PPp3 2tw^ *KPItE*t ^ 

*TOH*t <mt I CW WlfealM to <#lRw*l Wt C>llR*l|5| Ctfliflt® ^<3Trr «flW^Ohlt«H 

« «iBiC'erc*i«i *TC7rfc«t *nR ^QHt &®«r Rfoill I 



2Na + Cl 2 =2NaCl 
2H 2 + 0 2 = 2H 2 0 



w ^feit wim i to <^?rr *ra7ii®R ft&at tosw Rfort to i cw 
^jhPraN *Rwwi ^RS 1 



« I Rc<<l«t*i (Decompostion) : <71 RR»*ilii (14IMI 




<i®il to I R<.<il«ti >i%<iN*i RRhiIs R y l^l v ® i (7PH <whPiiil»< ^»Rc*ibw 5 'q*^ ^c®! 6§o& ^jhPifiN 

'S|9||^V!j 'S <pR*l \»|^'S|9||^V!j <K<5 1 



CaC0 3 = CaO + C0 2 
2KCIO3 = 2KC1 + 30 2 
2HgO = 2Hg + 0 2 



8 1 sjR>3vlHH (Substitution) : <7T RRhiIsi ctM Rt <7fM TO® 

to ^ to, RRsrn toi to i c*m >imWbR 4 4tai to RUsm 



H 2 SO 4 + Zn — Z 11 SO 4 + H 2 

<t | RRc<il«t*i (Double decompostion) : <7T RRhiIsi <7iM TOTOR "511*11 '©lois i5*ft*TR ^TO 5 
Rt RR>I*1 TO Tjtf& <^M TO, TO* RRwIush I CTO C>lll^ill»J GFRlt® to 

Pi*to|*i *il^cjjc5si RR»iilii c^ilRiiN *il^{jji> to Pi'toIs GFBlR® ^ ,p l^ TO I 

AgN0 3 + NaCl = AgCl 4 + NaN0 3 

to | MlPlWl'StH (Hydrolysis) : <R RRmM RftilUl *TtR CTOt OTfeTO TO RR 5 ^ TO 4^tR^ 
<rM (5<i,*TO TOf , TO* >||Rc<i|er»i TOt TO I *flR H 'Q OH 4 Wf R'a® TO I <R5R 

TOj Reside 4 ! 4^ to '3|jhc<Pk a 1 ^Ttf^S TO I 

CH 3 COOCH 2 CH 3 + h 2 o = CH 3 COOH + CH 3 CH 2 OH 

RRjJ 4^ RtSTO ^lt*n?f e l^ I 

A1C1 3 + H 2 0 Al(OH ) 3 + 3HC1 

<i | 2 M?r (Neutralisation) : TO^ 5 to tos toj Rfosils "strict ®R«t 'q *ttR ^R> 

2M5h R5ft i <m <7nR?im « ai^icsMR^ 4^®^ w RQhir c^iRrmi to 

NaOH + HC1 = NaCl + H 2 0 

v I (Isomerisation) Rfoill : <7f Rl^iilii <&m cter *pPRpw ^?r 

^RJ (isomer) TO ^HR 5 ^rf^Wf RRs^Tf R®Tt I <R5R 'SUlWlRiim >HillWl5t4 ^5 
•vsic 0 ! R«R«ili< ^ItaR's l ’j^R'uh (rearrangement) Rl^iil® R®Tt "5R I 



NH4CNO 
'aUkWlRtllW >lltllwi5 



^ H 2 N-CO-NH 2 










v i (Redox) m*\ : ct fafoiiw <^n?n afarei ^#?r 

Ah^P*J , «ic5 'o|c < p Wl^ e f-R | stl4 e f Rfoiil ^*rf ^ I c<w*i waM GFlUl^C®?j c$plPk»i4 Rfoiilii wPls* 
WpIaIrosjs ^P£ ^JT I RQhic<p '»iliiJic»i?i c<jl«r^l +2, ^, v ff£ l i «iliiflc»iJi c<il«r^l +3 I ' 5 TRi^ ftQHic<p 



2FeC 1 2 + C 1 2 — 2 FCCI 3 

3.1 Review 'S 'Sll^icefcis *Tlft Bill'S 4^lT> I^Wl^ RQhiI I C<P*1»ll RQnilfl Al^t'S- 

_,tcsft 5'ocii?i <m^ t§*r ^ro i fafoais *fc?r ^#?r <.<ii«r^ +i ^ 

' s l9 i IC'efC*1#l -2 I Rfosil ' 5 T*PRi^ I»1C& IVll «llc e llt?*ll Wf I 



2H 2 + 0 2 =2H 2 0 

<» I : CT RQnilii 4^* 4'^ y tf*fa s wlc’ls '°ic , i < p , J[c e il HfiHcfifi ^fW 

<pcsi, 'olc < p •iforRTOtf RQntl W I c<w*i ^PlPit/is ^ ^ 4 < pQ)'» '55?T v 1PrP|Pi»'| h®Pi *ksi I 

rPiPm 4 < pfi> ’HPT I v lPi$.RPH SftlSfa, 4W ftOnilfi? PlU^f : 

nCH 2 =CH 2 > (-CH 2 -CH 2 -)n 

b'.'S Wl^K-fa'StlfK PiQM (Oxidation-reduction reactions) 

mraPfa* RQmi^^ to wm c t-f^srm e t ^ 

^|<P'»|C<1 «llc e llt> r ll ■‘Pfll 3.W I 

sfspi Pt^i*! ^t^ft ^nw, 1^fas?rm c*pic*ii ?ntsi «i fa <.^0*14 xic5, '©ic < ^ wfa*t ^*ii 

^ l c<h*i fafajj l 

2H 2 + 0 2 = 2H 2 0 TO 

c + o 2 = co 2 w) 

(7f, ^%S5R 4^fi> *MI'S|<P dfPT I 

*i^f vs wt^j *wt^ csffa <n tottoq wirot ^rr ^ i njMwPiiiMd 

W8 CSPlftci* *TO«t C^RJPT ttPlflfo'&a CfPl9c*14 WlH 2lff% I 

Mg + Cl 2 = MgCl 2 
2FeCl 2 Cl 2 = 2 F 6 CI 3 

'5pj ? m , ct Rl^iiiii c^n? n cro ^i^it«rw^ 'smi<i c t ^!l» wm*t 

w ^1 oth ^ 1^1 t«H >ii*hh^ c#iQt*w Rftiim '>ii*i<Ht*M ^ 

^ ^94 K ( 4fi> 4^11? R&fJl I 

H 2 S + Cl 2 = S + 2HC1 
^INJ CT, *PT^ C#P T I 

ot ftfom ctiwi c^r dfa*t e^iwi wspp 

^im m vw ^ 

'skis ^ yil'® vSt 5 ) *mr, 1^s?TO Wl?K <t*tl I 




Vo 



spiliM 



C*l v li$flR ^I3*t xicG, ^©t «rlR'» <i«il ^ <W?Tt Wt WBJ*I Raft's , '®lc < p erlsi'9 ^«il ^ I 

(W 4l$CJbll«M « <Pl4c*M W TO W#S '51%®R TO TOt ws, 

■gj5?TK^%BR TOffr TO* I WJMWPlilR « <$|Rm«I R&*llil WMMpjilN CSP 1%T TO wtf^s 
TO^I <i14$©lM <3PI%T CTO^f CTO$K<P Wlt^S I *|$K QFtt^T TOft TOPI TOl'tW ft<#5 
I ^©<<R R'eftac e t?r ^T^03t 

OT wltll CTfa Rf OTft 5 ! C4IWI ^5%<? *l*il'«|<P ctN Rf »|*IC4^ ^fsjPfft 

rt tort ^f*r *rm ^mr crort wtro wspp <rR rt 

^*lWr«Pl»lHH *ld& Rt 'Slt'M | 0|«f11<6$l 9 T *ft?T, C*$ RR>«lc<p R«tl«H ^ft ^?T I 

C*I Retlitf <ic£ , Refill'® RCilC^ ^«ll ^ '*Tf 'WM RetlsM xiOb '©Iw Retls^ ^®ll ^ I ’jw 
SigR^s i^»i Rfi>iihcfi '=iRi(.'6r»i RetlR'© ^tiiw. <£R*. Rl^.csjlc , sr*i 'Q l Rtra R&iilfU s t*p : 

CuO + H 2 = Cu + H 2 0 

«a RR>*ii*i «wi$'b tosff ^Rn^wsi wrm«t wsi ?iTOTO*rra *m$s Rwtf^s 

TO^I ^I^OblCBrH TO 4 R'etlsM WR *l$U!al C«H TOft R®rl*l<P I TOT TORR <R, Aftflbl 0>M 
etlR's ^CST *TlR TO> 4 'SR^ «i9il^v!> 1 

TOt 'Q Rrot win ^?t*K ri to tot rr i 

RtTO Rcnl'$ RRHilf!> TOtRRR Rc^h'l <pR : 

CuO + C = Cu + CO 

<4 R&silii TOR 'TOrvsj RF5 RMI'gfq* «iRiceti TOilRa S’Ciic^, ^SRRTOR ^n^D5?T RetliH xituc* I 

<pR*i TOR 'TOrvsw Rafis'® <pc.fi c^, ■^sjiK <pR»i R'6fl?i < ? I ^RlR < pR<.*i«i ' a iRi(.'er(.*is 

Xic5c^ I <pRc*i^ ^*1 ^Ibvs ^.CilC^ I **IHr«Un$5TOT 4 ^X|lb'» RCilC^j ^ Wt^ 5 1 

<i| ^R59f Siks-I ~§j?5 '»(NjiI Rc*iI'® ' 3 T ? ^t ^ : 

<«ls<p : CT '®HJ c<plc«il ^?T Wl?f*t ^5t?l liR?, Rc«t R«tlR'a '©lc<? ^5ft ^ I 

f^lTOP : CT «i»ij wit'll ^?T R'biIsiH *iUl5i Pit«t wilR's ^T, 'olw Ri'wls^* <i«il ^?f I 

TOP *l*rntf?t ^tl^ e t ^ «|9 h«H , <3FI%T, Grffa, <3lt^R, «llt4lll^H, *ll>lPHlN AbftttflwU, 
TOUlTOf^ sj|% l ftTO* ’im^I W <fl^, ^ltC5t^®R, I 

V.8 'Q R'8tRc c f?T *m\ (Electronic concept of oxidation and reduction) 

ct Rl^iiiii cron ^ret (^*(, *i?rat*t, ^t ^i?r) ^w^ISh sw*r ^csr, 

^Rl*! <^R\OT Rilisls wlt«il sl < nl«Pi < p 'I'qI ^t*i«pl^ 31^*1 ^»ts 'olw R«il<iH <i*il ^ 1 
cw wil^iiiw « tiPiRwji R&iiiii cm$s i 

2Na + Cl 2 = 2NaCl 

4 Rf^illil (Tfrf^mi ^1 ^«H^s 05^ Wll'feillCJM TOT 

w^i TOm tfifiitHd ^rtw «ri^s wil^iiiw ^QTrm iuhRwji ftrot w^i vmRw 
^ rPrtrrf^R 5 '^*^rc 3 T«r 5,t°i<pj3^)ii x ®'^ »io'© t^iRfiN ^*<1^ <4^(5 <pwc^ tjp|R*i < i?r s rf^ i 





•mmtoipmrc 



Vi 



I 4 ictl <I'® < UC’ < P <ii<pQi'» toc 9 ! R'erlsicHs , 5 R$I*i < p ^ft m?! I 

Cl 2 -> 2C1 

Na — > Na + + e~ ''tH Rf Wtmt) 

Cl +e- ->C1" smmtotmt) 

« \©?r \m\^ mstra *i?j i ^ >i5)4I«k 4 I*i rrr <?mt *ir msm rr i 

2Na + Cl 2 = 2Na + Cl“ Rt 2NaCl 
WHT Wl?R tolmt toil la 4m$RjmtErRd>l 

CuS0 4 — » Cu 2+ + SO 4 _ 

Cu 2+ + 2e“ -» Cu (totmt) 

Zn — ^ Zn 2+ + 2e~ 

C 11 SO 4 + Zn — ^ Cu + Zn 2+ + SO 4 (RT ZnS 04 ) 

'5 v lQS'® to*ilii ^i*ii'©*i ^Rlft RRR »iMc<Pb CRER s NI'9|<p *il*it<pu ^®i<p ^f v hlR's ^.ciic^, 

^it rsrir rrfir tomt rbrr 1 'Rt#R s r^®t ^nf rrir 'snawa rrr SwwJH ws, 

-^'sakRsRR 's(l?i*i R«rlQ'» RCiic^ I 

^TTRIR ^i r il v s , i R$?sT 'siyilsl) l®fxt«ps RftR 's 1 \s> < ^ RMI' 9 | < p ^ihc<pu "^RR ^.cfic?., ^ssik ii|R Wimt ^.cfic?, I 
'srtgfjRs fas* Ram^ 13 ^ ScrrIh rtr rbtcs, wtmt i ^ 

1 RRR Rt, ^stt CRRRt RRRt^Rt ^TlRR $l*wJH RtR RRCR RRJ CRttRf RaRt^Rt 'SftTH ^t Sft«t Rea 
CRR I WtRR 'Q I^WtRR <*T<pwir ^Ivs rr | 

v.<t ?imt?if*M> fafa?il ^Bc-w ftfag fc*rt?r 

sIrIjiPir Pi cal'® vHlcii j i'ssfu'® rr : 

i I : sihliiPi^ RQ*?il rWD's <p*ils wwi sf^rRr ^,c°^ ca RQ^r^?. v lsi'Hcsisi 'si he's 

rcr 1 <*iRft «um wrr rAc%iivm ^ w «um wrr to m fa^Rm cmR rt crr, ^mt 

HsiHcira Rt ^iRt v I*t® RR>siI Rt I 

*1 qRR : toilR»iq*.tR *GP»RRa rPT& R?to <mRtR ^R?rt TOa g%^5 rtr 4 

• > 1 < T > ®1 J 3 >q fc lc<P Pile's ^1 1 C<l*l* 1 , C J llf'»?ll»l cjpkR's 'Q Pi'toIs *iRcjJcwi ^**p 'SR s C3f R*lle°i C<T*lc*il R&Jll 
^ *Tt, 'Slcis g^*t lil^WI R m IIc*iM hW hie 4 ! R&ill ->1'!?llb'S ^ <*R?. Pl e T'Olsl CiPlsil^C'SSI ^8^^ ■‘levs I 

NaCl + AgN0 3 NaN0 3 + AgCll 

(rsm cto f w Rft«4t4 m rt ^®r «wwi» RI&mw w *m »i i cw^fri 

^ihc<pb 'Q *J[ < pc'il ^rn R&jiI ‘PCfi *rf 1 1 ^ ^I 1 ?f »ihc<pcwi ^%f 5 f(t t| l ^lS*i RQ»?il <pw i 

CuS0 4 + Zn — > ZnS0 4 + Cu 

RtwnR ^viiw ’j^n *mn m \ ^R’fttotot'Wf «um^^^ri 

(TP IRR (TUto I ^4l<wfc « «fltoa fst I ^sRt tout 

HlRc's OTSTIt 'SflSf tom C-^llRilN ^ll^cjju ‘flrm.mtf 5 ! v»R's|9|Rv!j "^Sf, m (RW ^ I 

« 1 w : mms 2RTrR«t RprraRm tom ^mto ^ i m^mito tom ^t*tm*t 

^WliilRl 'si^R's *tt; ^t*im3TR ^ I c<w*i ’I'GlPiiih espied ^MWltJfRl Rc<ilRt's 



m*of^ s 




1*1*1 



35 *Tf; '5 r>'»s ^5M3lsn5 ^iPrato CfPlsil^ « «|B|WC1 Recife's 35 I 



2KC10, 



2KC1 + 30, 



8 1 <£& »i% i c*m c*m ^rraf^ 33 

mm fc'iPMto 53 i cwr « c#il5it*M fiutt m*ma cm to c5*tcm to5t 53 i 

mms mm Rc^bw Hi 53 <$*& 3i$cnai c®m osrai^s ^*is 53 i 



h 2 +ci 2 



2HC1 



c*fc?rt ctic^t to 3 t ^ «ncnic® iw 2 N 3 'TOtre msma 53 i cw tom « 
c^ito* tor snst ’itott 5 ? *wr 3 #r c£tot 3 i^ « ^U]ic«H <m$s frp\g 53 i 



CH 4 + 2C1 2 > CC1 4 + 4HC1 

^33 - ^'8(lc®llc<p fa&ill tof*t 303 fs|3f1^®T <m$5 2|^f% %3*lsJ 33 1 

CH 4 + Cl 2 = CH3CI + HC1 (^^ I CTICT) 

#wk to <w cro mm ^rbw R &513 *5^ *i*i6i%r 1 srttotrew *rmt3 « ^%br 
c^m 1 jjtoic<w strict <£i 



el top* 21313 : to* 

2f3l3 Dhil <PCSI 3l5.CS! 



6H2O + 6CO2 — C 6 H 12 0 6 + 6O2 

lft<P Rfo*ll Rl)3 2MIC39 315.) GW ^Rj'lfb'© 35 I C333 ’Ill'ifS 3*3 PtCJI 

« attorn fcsfc* 3 t 3131 



^3^13*1 

2H 2 0 > 2H 2 + 0 2 



i<i<p$'»Ic<i 33*f *nto ' s r*tr ftcsi &h*il ^csi C3iwt, 



'Q cjplfsh %3 s t3R 35 1 



NaCl + H 2 0 > NaOH + H 2 + Cl 2 

l8*l*f R'JJ^’PilC*^ 3t*3C3 'Qceth fc»1*l <Wl 35 1 
R'IJ'v'PJH 



'b I m « TO33 : C*TOt <&m CTO 5H 3f ^TNtW 3t*3C3 • 
3M*MCsW $5tt* ^ 5M %5 m\ *I3*1CsW 3tW 3C5 <m ■ 

Pb + S = PbS 



7Rx|fD\® 35 | <?P5 *9 



31^5 WI3I3TI5 3t*n3«t WTf *IC5 35 1 3t*nfH 

3lTOt3t SJff% -MC'SflW *f$3 *lto3 $*13 toF’f 3TO to*tto 331 «ll5l'Wrft'6 TO! 
^*llll*MWC3a 3C*3 <4 Sfij'Q Rfoill 5C& I 



TO?t 



31 : <&m C55C5T W mt 5S^R 51*115^4 l^f 

5l^t1^ l<Hlc»it Rc'»^p|Q'© < psc®i C5^ 1I PF^I^ 35,^315 2t^ 

Rc^Mc*^ '*l*f 



c 2 h 2 



RrT55l5l C555 



2C + Ho 



’l) loro 







V'S 



4 ^r*rrm ^rr*m ^ 

uwufli* %?rt : ot *& t ^ ^ ^ ^rratw 

shiiiPi<p 0>*ii Pfo*ii ^®ft ^ i 

*N«Pi<p P&sls l<)Pl4>j«i^, : (i) mmfaf RQ»«ilii ^ qt PQhi<p>^ jjts 1^ 

^i wot ^tc*i?r fc^PUrt ^r ciw ^ i («) wmrafw Itfa 5 ^ ^rtm R1&i*»iv«* 

i£R5^ ^ I (8) « t<5,WPJ^ CTtCT* 

*m i (<?) 'sc?^ c<f>iiHi v t9<i^»i ^r *rt i 

ftfeara csjftf^sft : Rhj»ih i w*o ^ : 

Tiwm, Rmiibh, sjf^wtm, RRmi«h, ^iRmi«h, 2t*m, wm-lwistf « *itajwt i 

Wt?T e f-Pi’6tlfl c t : CT POhiIa elk'll ^rel (^ *IMf% ^*i<p ^1?R) tw^*T £0!H <pw 

'o|o<p WRK iW. (71 PPhiI*i (.bio'll sWilPto J rel t(.®l < wS r l ®W <Pt.fl 'olo < P twtfffi <1*11 ^ I 

?rmtnf^ fast *rqrtws fafa^ $*rm : mrafw fam -wfcw <tt w ftss ^fwt im 

g<ff, wnait, ®ro?rft5, m, ^w®, *m, faj^ aro i 






^Pl<ll>Pl fift : 

i. 2F 2 + 2H 2 0 = 4HF + 0 2 'fttof&<7^ 

siWT «f. ftcsptf 

«t. s. w 

CaS0 4 + Zn = ZnS0 4 + Ca, 4 ftfaillft* CTO- 

i. Zn^l^ 5 Itww ^5f <k?i«, 

ii. CaS0 4 erlP'© 

iii. Zn fcrlQ'o ^wk.3. 



wl*ifl> *i$^»? 

i 

*t. i 'Q ii 



*t. iii 
ii 's iii 





V8 






vs I FeCl 2 + Cl 2 = FeCl 2 Plf^UllT?^ - 

i. yplRh etllsl's r«i«, 

ii. c$plfii*i «rlsi <: P Rc^ic<i 

iii. 'siliisii «rl®'» *«i«. 

i *1. iii 

«f. i vq ii ii *s iii 

81 Zn + Cu 2+ = Zn 2+ + Cu fafoiilfew fa«tWi4 I\wm 
Cu 2+ *f. Zn 

«T. Zn 2+ Cu 

S> I Mg + Cl 2 = MgCl 2 

<F. 2tW RQ>*|ls W»Hfi> ^1?RS? 

*. R&ailU wbh 

’t. Mg 'Q 0 2 ^ ' S TE*IJ 7 ft?llb'S RQ 4 ?) lib’s ^<pfb ^I3*t ft’erljtf RQ>i|| $m I 
sj*ph ft foil Is Scales ftfo*iifbs ■*ll^<pj ftcsfa*t ^ i 







afcfamt « al*uh j m 



faaaa*^ : aiaiaftm alfcRmi, RI&im at^a «*» ^maaiart, aaatart at am? « a^ncam a^sta, ^ 53 % 
fata, ataraftm ataria*rr, aiaitamta 'eaa faf^ tei mma, m atwPiMi ^ 1 %, Rtacmcar 
'mldlRill ^ ala*Mst Jjl^fll^ a?C*lata at *lld>ftill adta 1 



JO ?ltat?lte *lfoftHJt (Chemical kinetics) 

W caatma stlataR^p RRhiIs daa*!(Jl^ R<ifi «il(. o ili> r il <psl aa 'olt < ? sWiif*n> ’ll^Rul <i®i I aa 1 

ta% late ao® aaa scam aa, at R€a a*d RR>*i<t> « ^atcaa 'em >w 
laR>*iia a?®a 'em 1 cantat caacat Rfoiit 'm»ra 'ataia dtcat cmtdt RR>*ii more % «i1% 

a*MjJ I daa tiiPivs 'Q a*lda Rfosil «il'» aHjJ aa I ^aaPtc<p calala ^aa alsii>l *fl5t ^ fid acS I 

w aata <*ia# Ptfoata $sa^ ^sauaa aRma at ajajje ftfoatam aRmac* fttaa ata 
aw 1 fmtana ata 4M41U mat aa wai ^tamart, m (an%r Rfimn cams), 
RfoiltTO aaatel <4 ^jJ'»I<k. < p?i SaPaR 1 



b.a ^mtsrm stmta 

amta ftfimM afa ^ ata 1 RQmta am aw Rfoa^jdia aamcaa aw maa 
mad ad 1 ^stamatt wf RRwjdia afc^Pa ami wt ^®ida aw aa aa maa mca «aa* 
fttamia alfc ^f*t ata 1 mmams afc io°c ^mamarr mg Rttmia at% 2 «pr ata 1 



b.vs fttoim ana MM fiima 

mmams R&iits ata Rfi»*id*s aamarta a cm amPP® 1 
^Pa ata 1 «w R»«^ R^RRhiIsi cpwi <*ia ajf^am cam ala 1 
Rinata cada 'em ^©tarnstt « vihxmm ama tea aitaaa rnrnd am aid 1 
cmffeata atdiaiadi> ai^csiicspiR < p <iiPiv» dta toot Pic*<i'® R&fii ac& 1 

Na 2 S 2 0 3 (aq) + 2HC1 (aq) > 2NaCl (aq) + H 2 0(1) + S(s) 

RHs?rm ama R&fic^ aaauat 'Q ^Maisna sn^ta atlm a*®a 1 



a^d R&fiisi ’|R> 



b.s *mota mvm 

*W <&$ ftfcd aama 1 , 2 , 3, 4 « 5 mL 0.25 m cari^ata «ad^ (Na2S 2 0 3 ) ga*i ate ^ 
«acmawa<l»CT5,4,3 > 2'e 1 mL arf^ Artie 1 stf% i^Sd caft gat'd ’iRaK 6 mL, cG>5fDS<i 

tprid Na2S 2 0 3 a*iai3fi ^ 1 swa t^d aadd aa « da fi>Sw aadd df*i aaaiana ga*i aid 1 

<£iaa af^ f&id 2 mL ad 2M HC1 ga'i caw ad anfa fad Rare lUSa^di anwift m 

(Wl^Satdia ffad |aai atm aam an 1 asfea aimm a^aia gamjdi aaa cairns ad 1 

cam aid ca, aadd cairn ad 5 a^l^da ga*i 1 4 a^fi&d ^ ad cairn ad, ^aid 
aadd cate cairn ad 1 a^ ISSwa gaa 1 ^mca a1%1^ c5^ f&te gacaa aRata aam, HCi-^a 




^rr«ufr<p ^liii 






’ftet i ^ Na 2 s 2 0 3 -^ wro ^Brc*t RRssrm croi* «tt^pr ^i >ho>c*i <rR 

WTO 54I*t RRhiIs C^*t ''i^c&cii wR I <pc*i R&iil rc® 4*1 ^ii «iMcr I 

b.<t ^miarl?T cmm* *lftot 

&\m *iffanft ^ to ^ wro ^ ^ RI&in tos «*» 'smw w w ^rr 
TO i TO <m$*»im <$# f&TO R% Na 2 S 2 0 3 -^ g^*t fc®R w ^ 

fi&<i*]tTO wr *nta ^^4 Rwfer^ to «mr, <?r g^«t C4W *nR 5^5 to 1 *t?ro *n% 
^misrt 70°-90°C to tot ^ 1 *h RPfc <i?r <jc3?r to slRR U5>G (UiBw (2 mL) HC1 

<RFt to croft ^QTit 4 a 1 otto sm to to 4 ^ <ftft 

I1>®m«i gro^ cronft to to 1 to <#4t to Rito *tftro toj *rt<4i ^^mtsrt 1 <to 2 wR^ 
ct, 4troarr wf Rfo*ii«i *it% to 1 



b.'b el'oh^p 'S eteh*i (Catalyst and catalysis) 



OT c^lcil sMI*il*W RR>*il*i RR^cto OTC4 RO^ls ’1R> 4t 5Pl 4w , R*^ 

Rfimw <? iot to <*fr ?htoR4 to, to* £ Rfaro stTO4 w ^ <*fr $ 

afoTO to 1 si'bHc^ iB«iR4R>w> C4tro c4tTO rorafro RRro «tf% ^Rq to, tout 
C 4tro <&m RR>to «iRto toi cro *ftiPiTO cart to ^%®r w *ijwifi»r 




<?w 1 



«I«H*W «^T5ft (Types of catalysts) 

3TO4 >Q a^RJ? TOTO Tj^ 3TO I TO (» TO3J4 « (*) ^ c ft^s I 

i I «IHl^|^ ff|'6M4 : CT a^P CTOf HWWR4 RRiilW 'Ml'&lR^ «nto ^1 W, TOS *Hl^ SI^IW 
W ^ I 4)$Clhll«M MWawH^tW g^*t ^ (Si0 2 ) ^t >UWlR«t <?TH ^?m Al^lw 

•Hlsrai^il^ Rc<ilRt'» ^ I ^ITO^i'S ^jHlRet val^aml^ «iil> 9 |<p zl'o|<i<p Rwcq 'TO I 

*1 <WrcM! C¥H?Tt z&FW <?m «JI>llilR4 Rt^illil ^I'felR^ w, 

^«t1^s Slvst^s w ^ I AI^IW Mwawi^w 5JNR4 RmIRt^® ^ I 

Rs^ ^ <m<pR* 4^5 ^rt >)hf^iBR^ ^r < #^u c t <?mt ^n?r Rmiwhh ^ SR 

*im I 'L'SSlk ^ '^(.’’PWI 1 *H|\5|<p 2j'o|<q<p Rc^lW <PCfl I 



aa^i^wd mm 

<?TC5jj> ad'»H<p «ihliiR<p RR»jiIsi «lR>^Rt wos ^Tf^, c^icr'j R^c’pwi gj® « ^?RK?r R^ (RH I'sRc's 
Rl«s| zl'®h < p ^?r 1 ‘pwwfiJ Row OTQ^rt ^ : 



(^) wiwiR?n?r Rr : ai^iw « 'Hfttliiew c^m ’H^® ^jiwiR^ii 2t»§f^ w 
RwflR'© CTO ^5t ^l'®h < P Rc^tC<l <IJ < l^.'® ^5T I 



(«r) 'SijicviRm w <flRns : wmt*s ^ 1^4 4^s sa^Pssi 44 ft «nw 



(«t) >ihR*®R 4 <aftcvbji epffb : ^ -MRRpisR^ mc’f ^nwm 

> <pcsi j ii<p®ii«i jjIr' 3 c9(Ir'! 5 fr®R <p^i 1 ^ RR»fiiii snt^rPr^f 
(V 2 O 5 ) 3'®H < p Rc^c*q 41^ 4C?f I 








\r<\ 

ft) ^Qi*i ft : 's(^i*(^ c'oc®!^ tott Rl^oalwi ohil < k*i ft "^t t'©1*lo'® ftcro 

2|\o|«q<p fec*IO<l TO I 

(«) *tftftftftrro?r ftsr : ^ftftcro 'iftTO^TO ftftro Rt«tTro 

TOR^tfi Ui^tUftiiiyw tro *nro tow to^s to \ <jft *ift$faftro $w to 

ft®l I <4 ^Pi<p *lRft <U^l0iW <P0«1 <TO ^^11 1*1 TOF «IC»1 < P ‘K^O^ I 

v5'o»j^t Plf^fll (Reversible reaction) 

^ift c*m\ ftft? rt m$ wg*r « fwtfite ftt^ to to ot ftftro ftftsrt tot i 

cwh- ■qft tojr ’tnsr fta tot to ctohr ft?]&t ftftros 

^.l^csalcetl «llo*lM$,'!» ^‘*1^ <PCi5 1 ftft?rfft ftH^ft TO> 

H 2 + I 2 ^ 2HI 

ftftTO 5 ft’lfl^t fft fTO 2RH TOt TO I TOTO ftftRtt I 

^ift^t^ CTO ft’tf^ft fttlRR CTO Wg*t ftfaltt CTOR ^TOR WW I CTTO 1U TO?t fttTO 

ftfroR «iP«'5 ^tt irm to*. 'oiw ftftm <ic®i *(c?i C'T'qttt to i ^ tor wwi TOrnrftR j i»i)<p*io c t 

TOt*T^t ^<p^t '®ls fo^ <u<rI*i <wl TO I o<h*i : 

NaOH + HC1 = NaCl + H 2 0 
^T, NaOH + HC1 > NaCl + H 2 0 

fc.b Rl^DtTOtt (Chemical equilibrium) 

TO?rt *rtft <r, ftTtroR wra tor fttror cro ^fft to i toto, >roft ftH^m 
i 3^p5 TOft ftft?rm cro toi <Rft «nro to*. ft*iffa ftftrrm cwt «rtro i totcto ^«t 
ftftroro «ftro rto « $<Rttro <#to Rt^o srtro i Rcert; tocto wift ftfroR cwt 
W'S ®II<po<i TO*.ft v l*i)'® ftftnR CWt <il'»c'8 R I<pc<i l TO 5 *w*i TOft 'S ft^lH's ftURR C^t >hH rc<i I 
4 wsftt^ ?nroft^ TOrRRf ^r i 

'sftR TOR TO H 2 « I 2 ^ ftjR ^5 HI WWW HI 05CS H 2 « I 2 

I 2PR ftRs HI c*|si ^l?I HI TO?r ooo*) o<lPl ro<i 4W. WICM HI ^5t 'Q ^l®l?T 

'TO ro*i R&iiltt TOjI<W 1?T ^o<i I 

RRlRRR TOFs ^RJo's RQ**iI W*f ^o®i ^0*1 TOR si^s^tCW S'»*iI^o < P ftft^Tf ^hH CTOt olio's ^lc<P I 
TOTtTOt CTOW fftront TO «tftro TORT I 4TOT «tftro TOTRRT (dynamic 
equilibrium) TOT TO I *HTOft^ TOTtTOTO CWtfRTO RtTO ftcif CWfRRf TO : 




>" TOTtTOTO ftftTO CTO 



< ft*ltft> ftftTO (R«T 




Mr 



' s rt t ul»l '9 SKlIiM 



b.io ?TOJt?*ft? '8*1? fa&n ftmm fil$t? (Effects of different factors on chemical equilibrium) 

c^n?n f^st ?t?if?3?ra c%n?rm ?? ?ft ?rf$r?5 w?r ?9?^£? ?*?t ?t ^t? c? ?raxt?*rr toi 
«rm<f i ^mtsrr, st? « ^m^mr ^rf^rs ?mfffa wrtzrt ?t?ji?*ft %®? w i *i??%i?rs? 
c? <&m 4?*ft ?9?6? R&tt* « vm?mi? ?f^r»? ?? ?9?6? 

?? I ^mumisr «*Br 4 W ftslW ?%T&?? "TO 5 ? ?t ?lw>ft«l (Le Chatelier) ftfc? ^WOT 
fit??? *Pfil ?fit I Pick <wil ?®f : 

M c^rt Pif^iii ^m^rm «rw ?*■&? ?fa $ *i?*rt? <a?*fl> Pttim, or?? 

WIM, St? ’art ?H?MI ?fo?^H ’’RTT ??, ^SE? ^ftCTJ?T 4iH'»lt? WTtR 

c*rc 'Pram ?Ht?tfFt? ?Rt?Rsi»if$rs??r 

<P«l<I»fl> Sitae?? ?Wc<U ?t*llos1®l«l 3lFoft> ?Jt?Jt ??t ?? : 

(i) ^st??tarr ?fa?tfw? : ?t ?imPi«i ^tt% ^iw c$m W&m ?t?it?*tra ^\mm ?r£R?r 

<?? <??? I^rs ?bt ?fc?, ct? ^st? <? t rtfw ?ut ^q?r sMfw ?? 1 

^sm c^tRt ^mit ?r T5\<vm ^?? wt i^&st to?? '5« ?? 4?^? cnm 

?*c? ^st? 5i^i®fW«i si*if^5 ?*c? 1 ^*i?if^Rs ^st? fcs?twtf fl&sm c^cir TOt?*rts '5t»TOt 

?rsn?r ft 9 Hiif& fas? ffa* ?st?? ^cs wnsrt ^fat? to? 5 ? fifths w 1 <ro r <ro? ?Rfarc 
wrofast c^cst to $??tft^ s? 1 

N 2 (g) + 3H 2 (g) ^ 2NH 3 (g); AH = - 92 kJ 

4 (To *pg? ftfoiti? to fa*fa ws, ^1 $ ^bw?i to ?ro? ?5?t? f?9Hiili5 ^ 

sj?i ^r^t^'soiwiRiii Rwife'® ?js ?i$<3jit®M « *ftcudi*M 4?^fa^TO c*nt^® 

S?l <P*j lc°1 RQ»fll •»ll»)C*1SI Rcs» 'opfas S? '5f^f<J, '3(|cfll R»^*ll^cjjlcer*1 'Q RQ»ill <P«I 

nh 3 w ^ ^mt^rf ^r?t^ spsmRs ^ ^ i 

(^ ^ti*i?r srsR : g^«t ?t w«rra ^ c^n?rt <bipw 
R l^iiw <?R3f stFia <?stRt fiN? <?tt i <?i ?m to *m% csn? ???m ^<5 , 'sii^ow 

(&M ^5 ?t CJR3TQ sttlil (&m first? I «MdPit4 (? W Rfoillil «U1% 

??t^t cti? ???Hf ^hIi ?? c?*ttR '®iiii'8c*i^ Tsfims ?t& <fl?^.sR 9 i?r srstR ^iiwjH^nw *ii*H'® r i ?t& i c<h*i 
?itRl%rt ?^5i?^ e t? c^cif ^•’ftw R&ii<r ?<3? ???ut i wt ^ R^l ?Put^?l? c^N? ?? 

N 2 (g) + 3H 2 (g)^2NH 3 (g) 

st? <iiv»ic«i R&iii ^iNcisi Ptc<p <iic<i i ? s i?t e t ???iTt ? s c s t sr?? first? srtt^r® ?c? i st? <p*jtc°i R&iii 
?i>lsRc<p ?sj??t ?C? I '5|?jifnc. < p *il5.cjjlcet*i cujjNl^c^ Rc<il«rc r i ?^)?f ???Ut ?tTO l St? ?ffl5 1 

N 2 0 4 (g) ^ 2N0 2 (g) 

^ f?%tt ?i?rt?3?m c*m ?? st? ?s^sf f^%rr ?i>m^w *nf^s sti?? $rst? sH^s ??rc? 
<4??, st? <p^lc®i RQ»iil ^i*y? ?lR's ?5? I 

???i3ri? : ?f^ c < pic r ii 4^? ???t3ft ?f^?^? ? s ?t ^r, 

^? ?t *iic^|3r? ^ ^?tf ?t?n?3?t «iiw?'sn? ?n*ti« c?? c? ??wmi ?Q?^»w? first? fiMl^r® ?? i 

C? c<plc*il 'ii < pfb RQ 3 ?)! ??t?t?5 1 c<i*j*i — 

PCl 5 (g) ^ 



PCl 3 (g) + Cl 2 (g) 




' s n*of*fa s ?RRR 



Ms. 



Rfosito «i?t Rfta* pci 5 wnsu 1^?n te 'Ws 

RI&ic<m wnsrtl^f^m^^ i %vm pci 3 ? ci 2 ^ wisu RUrnt 

Rw rw I 's$f < 5, R^tS^um RR>iil <pcs PC 1 5 <pc®i PC1 3 'Q Cl 2 x i*i*il<4il <p^c<i l 



b.i i f% *lt *tlW>R|«| £K?rT*t (Application of Le Chatelier principle 

in industrial production) 

(?) 'SUlWlRill «trm mSCjmU : Hl$C&ll«M « ^I^OSalW sum W ^tRRrWM 

«uic»iiR*ii wstt*t wt ^ 1 Rfentt *i5)<w c t : 



N 2 (g) + 3H 2 (g) 



2NH 3 (g); AH = - 92 kJ 



Rfamm wr sut% ^ ^r^ut m w 5 m *tm, wr ^ «iiii^w m wi 1 
*iic'©^lcfis *DR> ^nt ^r$ c^R mw toi rg<i ^jiwiRiiiJi ^■uum '©'© t^R 1 



'4i#6«e <m m 1 «iR>Rtf to RUmt <m srcum "woot 1 

^tro « tort smm <*rr tos ^*rt Rmmi tost mruum c^rnr— 



200-250 atm m » TOT ^Rt TO* l 



R&silfu ^t*f ^*0% I ^©sik^fl “llc's^lciisi ^msr RRhiIsi vit^l^t '5^5 ^ssj 's>uIg»<|R*iIs % < s 9 fUH 
's'® wR 5,c<i 1 R»^ ^skmw ^**)ic*i RRhiIsi c^st <pc»j 1 RRhiIsi ^i?re <?<.»< ^nu 1 ^mtw 
W&m c^t m 1 ^rarrcnra «uiriiRiim $R*rm sm *trai 4 ^ 

i 4 wot %ro Rfoiii* «tf% <rU5tt?rm *fu smtw <7fte§4 (Fe) srnm^s (see** 

(promoter) H?TO KOH A1 2 0 3 4?r ^Fl^Rt TOT ^ I 

smTOjj (s^Rm to *m wunaft <ro <m®?rf rr Rttmm «ii^q 

to* ^ ®bkijiRiii«i ^?iint«w 9 t^mt e t« «mr i ^ 450-550°C i ^ wnmtRrrt 

% < 5, -v llicisi W «i'©)l* 3 ^®i ^fWUT (optimum temperature) 

(«l) mfwtjt ^srarto?r wm«t : ^ sHto >)wRv5R<f> <stfs?5 $*§> 

2S0 2 (g) + 0 2 (g) ^ 2SO 3 (g); AH =- 192 kJ 

(?n^ 4 ^rt%, ^ w% ^punartu ^ RfimiiU ^rtu, jji^i^ ^rm 

'©'®^ <il'»c<i I '©c<i R*j RRhiI ^ ^ ’jRo© ^ ^C «1 5^?^ 2 dciiN*i I zteh<p 

wm R0hii<] stf^sf Tftsm m \ wwx R«iwwi ( v 2 o 5 ) ? sn^tm ^ 

Rwm 1 4 wtra 450- 550°c ^rni3ft ^ *NFiw ^misft i 

4Wt>w ^%br <?n^ wmsr, <m^ R«k*%wi <a stHmt firoisr wr R>im^ 

WW 2JT5T R*i sff RR»iiHc»i 4c<i“l <p«ik*il ^f, CT*T *|RhK ^th<pl$i «rl9's ^ I 

"urn <m, 4 Rl^iiiii sm% ^ ^m ^tm, m stw 
*rra i to i atm to$ w«tm srm 98 - 99% wtf^s 

^r i ^i <pifid 'sfi^ 's(RR\® fh 4csiW <p?ii ^r^ti 



'S(t«0tw 







e&O 

jiMiiiPi^ *ifofanji : & »fKm apitoto ftfoiito ca*r wra tot a^i as, 

smisto ’ifoftui <i«ii as i 

smisto ftfoiito «ttom <Kii4ft ftsraws 'e*is fo$*i a fl*i i wsr ^rniart, ftfoiit<w wtart « 
^i<k<m tois^sw 1 ftfosta sire, ft foil wnart 

^r?tq ft foil I* «tte^ stos, ®*ift4fow ft foil to «ttot*t sit®, ’Wp 

'Hfolfoc'® ftfoiito ’lfoc<H ^CS I 

ftfoill : c^Wl ft foil I ^is# tots wstts acs Aft ^pgw « ^W^ftw ^rcsfi^s 
AS, «W ft foil I G^* '5'»^t ft foil I <l®ll Ait I ft foil I 'S|^^l5 ft foil I I 

toUUift* ?r(ATtA*n : a*r <?fwt ftfoiito ?pg*iftwA »ifow*i ft*#» tow »ifowc»to 
^hH '5$, ^5AA CT '3|<]'HIg < p SMiiPfo mftm <i®il AS I 

*rt -tiwfocii ftfc : CTipn ftfoiito ^nsifsnra m\ w*ns Aft 4A*ft ftsiAAs cwr ^mugt, m at 
WIW *tto&T Atol AS, ^ AW3A WAfA <m*llt<t <AA ftw v lft<I^Wil WR A*tto 

aai 

^mutR^tirr smrat Afostots ^rts^t : Afts « wi ftfoiito wa skaa extern srsts ca$, 
<?r ftfoiito $v5?r fttA AStA a?Aja «ui%f ^ AW, ^»we HtAA CAWt siesta i ca ftfoiito «tn%r 

^r^R?ut *ns, m st^w ca ftfost Atot«to ftw ^ as i ftfoiito A?Ait ^fot c*w At m 

<|I'»|G®1 ftfoill PlRG^ifl ftG«P AlA I 

Wifii vinuMto Ato£s : carat ftfoiiG<ito Assort ai^w tost aiawa to* sw ; $aawa 
Rental ^l'»lc e i ftfoill ftRG»iii ftc<? <ilc<i I 

AtotMwiiii ^mrart AfostoiA *huh : 'suitmftiito to ^aiaw ftfoiito AftwA Att&wts w 
^mm <iiv»ic , ii ^ciiieti, nm ^jic^iftiii a^kiaa ftfoiiiffc ^t*t ^Atft ajqaia wisian <ii\»ic«i ftfoiito 
^n^nK^rm ^ 'suitmftiii 1 ^ ^sn^r wwarr (450-550°C) snarm 1 4 

ws\ ftfoiito «ttom lustre wipw ^ ’i^ram ai^i^ii^ ^ ^ji^ftftiito ^to?i tot 

mm tow 1 ftfoiito «ui% ^ ^r^trr m-m m snarw ^s, ^ 

200-250 atm m RJRAto ^ar I 

Ptowwi >itoif-to ^tw ftfoiito <^rcare wi^fi ^mngt (400-500°C) 

wr, cwt ^miart ftfoiito "to, to 1 toto® < itot e t 

fo'l^t tol^l 5 ! ^JRAto RW ftfoitW 5 »ltoG«1fl ftc<? <3TQilt A?t 1 ^to <PG®1 <p|foq»'© ’tl'Qilt ^llil 

m\ 3t < t <ll'»lG*ll Ait *Tt I 









a?( : 

i . dWilPw ^5RT C^HfU «|VSjH*|j*j 

«t. m wrt 



2S0 2 (g) + 0 2 (g) 2S0 3 ; H = 192 kj 

-i£) PiCiJfl « *T^ 2fi2f3 ^ ^Tt'G : 

t^nte 51 ^ si«iM <p?ic®i ROhiiIwi '’Tffln^rf— 

i. 

ii. W ^ 

iii. C^Tf ^ *rr 

whlU 

i *f. ii 

«t. i 'Q ii ii 'Q iii 



vs. Pite»iiin>o's «mic*i SO 3 c’PWi «iT5c<i ? 

^ 5 . so 3 *tfor r«t ^ *r . so 3 ’rfMMsm w 

*t. so 3 ^ f«Q^if& (?tw ^ 1 



8 . a, « b, c *i3)**hw <?Ttf^rm to hci ctW ^rcst 

^b'e a^TWiri^'f^imsrs, 10 « 15 *fc?r «Ml w I <a <^-f3p«rte<?m'*rl?r- 

i. a v l5tahc*i*i wrtsjt c^f*t 



ii. 




iii. c 5j^*tfi>?f WIW C^f 



c^HfD 
■^. i 
*t. i o ii 



iii 

^r. ii « iii 








'qwiw wR?ui?r «imr <3?^ wv ^n?r w sturm i ^hsri 

Sf*TR S||^9<J> 5)jm | 4felPM •ll^CJalW <*FR Stl^f^s s&m Wfc5Tl%T 

Sfcfitato w»*i t^rmR i 'euiwiFtai ai^l^i RftmlU Rn^r : 

Fe^ 

i. N 2 (g) + 3H 2 (g) v ^ 2NH 3 ; H = 92kJ 

200-250 atm 
450-550°C 

*. (a) CH 4 (g) + 0 2 (g) ► CO (g) + H 2 0 (g) 

(b)C0(g) + H 2 0(g) v ^ C0 2 (g) + H 2 (g); H = 41kJ 

sut^ra «wr ^iihhI^ ^ro 1®w? 

*t. *m*m i *i**w faPi^j ^iNjt ? 

*t. (b) ii»uh^rm^M ziwi’i <p?ic®i ^(.<i f^w? 

5 ROnilfi* “I'shPisi Rcsh*t w l 










tom, tom ^%,<3toraj ; ^ 5 % m-, toroa c#^; 4to 

to^® *nftj < 7 tffcm osmi^s gm « *n*iwrt> g^«i?T tom ; $«4d»i«iflK* <wwiew 

Rcshdsi ^3f I 

bo.i (Electrolysis) 

<71 Wl *tton W to Sl^lR>© ^Os TO, TO*R<J> *lto% mt ^ I «l9<ll3) 

*$b\0\ tMWlI 

(^) «rm 'S ’’ilsHI^I : C*F ■*i<p®i 1&«a Ptcii Ru^ ’'llshRcHsi c < plc*il^T 9 t siMiiPW 

MfiHtfn ^r m to«k4 mi 'iQ^iD mt ^ 1 w *n^ « srmt^ 4 qroa *i9<iiD 1 

(*r) tottr : <7f wi ctH f¥tto g%^5 w?rra torc *ito«t to ^ < 7 $ to to?t 

TO?ito *ito&r ^ to^s toRi mi m 1 wr^ratoc^t 

tottr 1 cw (Trrt^im 0 %^, 4^5 tops *nft sif% 1 <x w ctM gro w^ira ftgrc 

, lRhR e l ^CSI «Tt, '»lcisc < p '®I'4> < ^ '0|Rcd < IJ ml ^ I 0<W*1 fi>R, ilc^l'Bf I 

toto gft^ tot to tore *torot?r <7$ cto?r 

t^lOTl^ 5 ! Tt ?T7Tl?rf*l^ ^ftotos 'sf^> < ? fa C Jim T®ft ^?T I 

ft*t to wifeiim cjpratro^ w to ^< 5 , sRif^s <7Hf mr <?r *ri^ to 
(SFttor to ^ ^ 5 %, to t>i ifeu w to^to^^nroi ^foijif& <mrRm : 



wtt^m 

-0 — =Hi|i|h- 



TOl’Wt^Rl 




"'f® TO*t ^fawi, g'® ^l?f fatii <ufi>lfasi gW <p«ic®i Alfa's m I <4 i$fi> *il'o<i *lf?lgl% 






r^uPs* s*ils*i 



2»8 



vsp>sqls Wt I (fl SJS'RICS’ 'sfvjj'i, PctW C^R S*ll I CR vapj^RR <1 I^CSS 'fajrc ^iCRR 
*l r ll'5| < P 3 1 MSS RTCR ^ $IIC9 '©IC‘9 'oijIC'llvs 4^?. <R v©p><^R , N|v$|<P 3 1 MSS RTCR ^ $IIC9 vslcs 5 <PJ Ic^l^ 

rrttoi 'suiwiflb ww « P«h«h to i 



i o.^ '©f'j>s frcshtH* t<pH«1 (Mechanism of electrolysis) 

w^srtn v©l^><5, Pcjrj ^ti?rr^ cs^ic^s rwj PPPs ^itcr ^woics «ih r < sues*, ^s*r ^Rt 

f^jj^ *iPrW to* ri i toto <n ctoRft RtflR&M ton rsest i <wr 

lR*tto rt g^to wrr w\%m w\%m (Na+) « gfbh^ (Cl-) rrrr^ ctoRft 

RR^RR "ERfER <ks I WI ‘ 35,1^ ^sfi^RR 3cs*l s’Pcs '©I cis RSRJ sjlPlPs ^iRIcsj P«s 3 to ^[P> 

rrt rr 1 ^num wrap rrr tor$ torr rrfsr 5 w\%m rrrr^i^r Rto«t rrr 1 cRitesR 

RRRR^R RRftRI^ C*TRRl3f RRftRH5 VS | CIS l,c®is\ij«i RR RSCR, WR CRtlwlR Rs^hjs ^fR> RR I cRlPs R 

<Rj^R <WT CTir I 

Na + + e- = Na (P®rW) 



RRjto RTRRR RRl^ vsrRR TORR ^T Wb«Rs C?PRt^ RtWPJ^R 5 RR^R «flW 4 
RRR7RR WHRTO5 C^T RI3T $tR4dH C^5 to GFlfiR ^ RR I GFlfiR ^ 

3 s -Hess RltR ^ ?.cs cfplls»i ’tilers -^PJ <pcs I 

Cl - — e - = Cl (WR3) («ulc*ilcv» 5.c®is\i5*i cs.cv» CRR) 

WRt Cl“=Cl+e- 



2C1 = Cl 2 

4^5ftR$ to' 5 ' tow -wfS^ RR I 3R0^ toRT <R, RRh«F RRttfWS Rs^s <^R 

vs leases 1 <wf5ls*i vflR?, 3 N|v$j<p '^1W^5 '®ulc r il's R 5 ^ 5 «il'5 > s5 RR scr vslciscs* RTRT?R RRf RR I 



i o .« Rsto?r wfa tosm 

test^ Rto toto cRitoR c^mtoR 
tow«f c^RRi^t rK to^n ^ Rf } to 
Rt*rm«t^ *n< to?rt 

RiRto '5R 1 ^w«t wtto wra to 
WRI?R RWR <R*Rf& 2RRR wtto 
torrto tot rra rtot <^wto 

*KS fvs*llu PlsI^CS^S 'Q’R I 




(^) Rf^wt »a^!?r ^rwto «iS'Rh : rUrm <r «iisc»is wrr <Rf& sw ^tto rt 

perils vs ^.cs I Pcds rc<p s’css’fD 'silsc'is 'siS'RTR (WR I 

(R) a^cM c<plc»ll ^Rra 'WJ13IT <Rf*f CR RT?R 2RR etlpvs Rf Palp's 5,cvs RU?J | 

(*t) v©p>^ls Pc^lCS SJS^JS S*sl ^C 0 ^ 'Q’W v©Jv»<5,iqHj] WW 8 PetlS'l P’S I pv£s <PCS I 







h<t 





ctos Rrcsw ^rr^t ^?rr ~s*t ; 



(i) RRfs *nftir Rrcsm : 
R*! 1 ' 1 *! *TfR R 1 ^ ^MR<llD} 'sRR ^ ^T 
RtJTC *lRWt W I R^ *lfalR»l ^Rl?J 
w iflrcw *iR?rw *ii*iRfcQ<i> 4^5 ctw 
w ^*r i ^ *is ‘5R# *rtE3f Rss ^ TOf 

uiIBhn ^i* «rm stot s>u ^i* 

R wm ^tw i 4^f& 

c*rrt??r *n% ^rfBTR tot ^nwfl» ^proi 
<mRR 4^0 to *n^ ^©m sir ain»HN 
*5 *Rl^s TOS TO ^ 

TOto tosf shots to ctw w ^ i 
(flS^TW ifl<pfi> «ulR'i5|fi CTWW ^II < pc®i OTdT 
sfts ct R*ip, 2 M|Rvs i ^rtw cro 
c*r*rr to ot snftirra wra <^R csR 

JjR> '5^ I 




RR^«?r 

Rar io.« : Riel's *flR* Rc^m 




to to to wi to <#sft ^to <7r*rt to ct w® «iRtoeH to 

aRc^ICSM TO ^T SOTOTI «llll'*WS TO W «s| CW TO <3T *I$U!jIOTMS TO5*T ^rfTOR 
,, ijit>w ^tsros R*t*t i ^s?TR *nRs Rcawls w Rajfa RRs?n : 



2H 2 0 






2H 2 + 0 2 




' s rt t ufr < p *mI*i*i 



>iM(^is94 4^ to® «nto 4^5 H + ^ S0|“ -^e *rr% R«ii*m 

4144 H+ 4^?. OH" 4?r Rnwh i '»kc 8 i g^ c f'5Tf^- 

TVfcm whi?r 

H + OH" 

so 4 2 - 

4^ st^t^r ^ra <nto H + «n?rc <wk«no!«i Ito ^ <*r«, c^rrw ttoiH «w w 
*l$cwe#M 4<to i ^ ai^iwm wtf 44tr® AiSosjiw M. ^ ^ i 4^ 

< Pilc«llc'!» 4$ualw*i siJPT ^?1s[ ^ I '©Kc®i <pjIc<IIcv» RQhiI $,w : 

H + + e >H 

H + H > H 2 

2H + + 2e > H 2 

^ 4*41^ ^Qum «uiwic'w to 4^® ^r i >ifwi oh - 4*im* w^tm 
to wra oh - *rm wm w wrf^s ^ 4^ ftutos t^f^rr ^ 4 %tc®r 

OH" > OH + e 

OH + OH > H 2 0 + O 

0 + 0 > o 2 

40H" > 2H 2 0 + 0 2 + 4e 

(*) C>1lfeilUl 0P1 *$5 mtH* ^4 

wll»«il»i QFtf^ JJ^t4?I ft<.sh<.4 4v?sql<4 ^4sJ 4*T$ ^ ^54 f4^4 ^Cfl '®I^^lc«i«i Sj^f% 

44^. ij<ic44 xi*wl<f|ls «44 I 

(4*) ?rtt^rm4%«^m « w c^mi^comi 4^g44 : 

IJ4E4 Picul'® ^f?H ^4fS?p5 : 

^TlfrRR Wt4t?R 

Na + Cl" 

H + OH" 

2Ri^ ^mt 4*rc?i 3sw h + ^mc 5 ^ w*tm h + ftetiQv© ^ *i$Qbio*M 

4JPf %<5*ftf^5 ^4 I 44TC4tfl5 RQ»iil : 

2H + + 2e > H 2 

'SUIMIGM to *Ht^p Cl" 44*. 0H“ $^54$ 4lfa® 44 I ^#Wt 4*4 «|^|M 0H“ 444 Wtl^s 
■4J4 '^Rqc'Sf'l $44*J 44 I 



40H" 



^ 2 H 2 O + O 2 + 4e 




mmjflm 5 sRlm*? 






ammCBStmJlWlttbU^Cl mlm*? still'® mcm CSPlUl 5 UPTQ mm I 

Cl" >Cl+e 

Cl+Cl >Cl 2 

m#*, 2C1~ » Cl 2 + 2e 

(«0 snn?mim « cmifemtm c*Mfeiw mwft 

4 w®tm mmsmtc® *&m mm i cammiM mrnwm wjw cmft mernm mrnmtos ci - 

eri 9 '» mcm «piH*i 

(*t) mtofcUr (*rw) <£R*CTttoim< 4 >iai$Md 

7 RTI <W 5 pF (TTlf^m « ' 4 l$Qhl«M mlm*? 4 JlCtilGbs| to ml^# mm 1 ^fi^lM 

m&wjiw mmt*?m ^mmim cmil&mm mum totto memm stmMt mcmrn <mft mmfcmfc® flmflto 
RUmlm Na+ mRR RmllM mm 4m^*flto Na mWRfcfilM mm I 



Na + + e > Na 

Hg + Na > Na-Hg gm*t I 

Na-Hg mmj am# *rmm to «ttft cmrn mmtm tow H&mm cmifemm mfcasmfc® « ^i^ic®h 
$<? 1 s[mml 

H Na-Hg + H 2 0 > NaOH + H 2 + Hg 

(«) mmim mtofc wfa mto to^ : smtf m^mm mi#iM> mM m^mm « mi*iM> mmm 

^oM RdsH <ks I v llHsi ^os *|m mm v lll»tl e t ^.l^.cssjlcet'i 'Q rI^c^NIM 'oiliii 4^c*f ^lc<p I 

CuS0 4 > Cu 2+ + S0 4 2 " mjlfctmm mrtmtmm 

H 2 0 H + + OH - Cu 2+ SO 4 2 - 

H + OH - 



'©|\S> < ^ RcshcHsi *l«ll'5|<p 'S ^iROSjIceri m 1*1*1 Mwi^ mmtMtTOm lit*? 'Q Villi'© mm I 

m^rnm mmm mtost m^tm mi^ieetwm to mmto m\ $c*wJH simm mem mr* wm 

mtommi 

Cu 2+ + 2e = Cu 



mHsilIc*? '®ulc*ilc'©*i Rc<p ^l^waNlM 'Q ^hc<pb , oilii*i mill's mm l 4 g^wi >j$,fi> Rt*l<i mm 35 ?? s.c's v Hc*t I 
(mo mfl *?#mim mt 4 mmemm tom tom «n$ mtmt mitem?^ Ml mm, , ®em »ii*iwU mimwm cmnemt 



HQ<i'»*i mm m?. 




*ksi I 



40H" > 2H 2 0 + 0 2 + 4e 

MM.'j) m&UlilmlM ^rt?R ^f v l J l ill's ’Ttto Hc<ll | er»1 ^.C*J *1^T H + 'Q OH - ^t?R Ml ^ I 

wr wf h + *flsr ’fto®! mros 1 g^«t ^ibr (?nms 'mm h+ « so 4 2- m*\ 

^c*i ^hl^vSH*? 4P1V9 MU ‘pgs 1 



0*0 to ' a ui < * r 'i v!j ^rm «n^ wi MU ^<.®i ^ibt 5 .c®i < p 5 s*i wn *pc*i < wf 5 i*i«i <pw i 

Cu > Cu 2+ + 2e 

'8(jic*ii'!9 -*Fm*s c<p*i*ii towm v i*i i ihj N 5^ c f t>c«i mm aimt.msmm rnimM? i 

bo. 8 (Refining of copper) 

msmrn^s tom^'m mr^ow tom mmr mm i ai^j tow <mnw tofm 

rnwiwi* wRmm mmt mm ^ftom rns-rnm^ mmMm mmt mm i tomr toicm msmm(ii) mto& 
5m*f mm mmt mm i ^ mm^mm 'slv»^ Hcsmm <psic»i 5mm mM ^mm mm*? HwtfM mcm •‘wicmms H’ym 



«p»ii-is, 'srr«of^s n j ii«*i-<»^f 




' s Tt*uft<P 



tew ^rr ^w i wtwtra ^*n* ^w vn* »ii*iwU ^w i wrwrra 

Rc^ic< 5 ®iliffl*i Slffa *Tl^ 5 || < pc°tQ OT’JotI ^J*t ^W | ifl'o|c<i 'sulci I® g»»p| ’psizll^ 

^w w ^jtwiw tew ^n?r ^srr ^w i wiwiw ^imh *iw tew tesm, cf^ 

«nwf w«jm ^rww *fw *ksw i , 

'suit'll® Rfofll : 



Cu(s) 



Cu 2+ (aq) + 2e - 



R13»*ll : 

Cu 2+ (aq) + 2e- 



• Cu(s) 









+ '=mwhs 









^*tg^j- 



■ ^*im (ii) imwb 
2W*t 



m 



teio.8 : ^*n?r Pl^W^'T 

io.ff ^c«l<Pcljk?fflJ‘vWt SfWT^ (Electroplating) 

^*IW ’lEHc'S ' a Hi W WtWt ti'8 <PJ lc , <IT& foc*1W 'll <13,1*1 TOCI 

^NSW <ii^Iu ®il* 9 fH ^P£ I <±i'»lc<! 'al® < ^ 

Rtshc*!?! ' s TT i UW ‘ii^fu ftsft I«rR»riwi*i ^*l?l ®ijiWi?f 

*n^?r sfw’r ^ wrw $i«wjji«iflfc w®rr ^ i i ^ ? 

Trftrftefa ^?r ^ wrc^ w cs^rj 

7#?r <t^w ^ ^#?r *n^ (oth te»r, anteo w \-_ . - - - - - - - - - - - -//-_.-( 

SfWTW OTQTIt ^ I CW Wftfa WtWt I^RW 8t«IW €€€ £ £ £ £@E £ f>_££-I 

cm « *iw >ii*if^ 5 Q^ <*ite ^ ter ^kn*iw : : : : : : : : h^: : : : ^: : 

*itew w ^ i ^8*1* <£ito ^ tew wm -:-: -]_b -: ^s2) -: -: -: xX £->: 

S»«l 1*1 C<P°1 l^t*!?! q<|cH '© 1 ^* 5 , Rt;|<H Wt ^ I <PC»1 iW v£ : 

l*K. < p a i *il'gfi adc°TH v lc® l ffcar io.ff : ^t'l'PtljltjlirDv-'fls c<fH»i 

Ni 2+ + 2e" > Ni 

gscl Iit<p®i 'sdsitis ’iljhM W*T.5Ff *Tt tierm Rwwfi 'suit'll® <u<i^lfi 'Wf ^ I 

^t«(W <&m ^sft "site WT 'S^ WTh» ^ I te 5 ^ ^T canted SlW 9 !^ 

% cm ^stwa 'sftw ^t, wt ^ites *fw wrh5« ^ *rt 1 -^tes 

c^i wivjifi ^(^^(^Nw^nw'sjwr^ri 3 ^fw ^ c^sw (^rw, (#iRi*iiw< srwrw i 

b o.'b <PJlflk^fl 'ol^ < ? Picslw*t ^5 (Faraday's laws of electrolysis) 



■ffcar io.e : te^dSWtte'W 



sm ^ar : tet^'tff w w c^twt ^<ma ^ite> wr ’ t ^ rfcf st ^® te^ 

<itew?r i 









^ w te w ^jr, ^ 

RF»si ;g%^© ‘ s i*T$’p*n?r ^cr ^ittPiN '©icis <?rra%f i 

4*rn?r sw ^5 ^rn?rMf wt i wrf^nw ^r*rm ^ wwft trur wt wtw i 

'iRwlCR <flFP^ (Coulomb) I y aUlf»*1*ll5l ^5<5, 2RK c^m <p nrR^ w twt 

ww Wi ^J ztolfc'© W *l%rt«f Rt ^®R (Coulomb) I '©l 3 c®i <?Nt ^TBI- 

^®R (C) = WlP^RR (i) x w (t,<7TCW) 

c = it (*pnr phtowiw^) 

jfmvs* sm ^<ir ^nt c^R?n ftssPrcR w c ^r *i%tm *wm arciflp wei 

wt ^ w stpf ’tf^rK *r> w ^ c <r i 

^sif& %$ )>oa -4 w^rt <smw\ m i ms f^?R Hfir 

Pw#w *iiW g*R ^%<5 ?r snflfcm Wirt ^r i >nPfoi; ^<5, %m m® w 

'°ulRul^ ^ '°(lc?. I <$m ^hc?i (t c j ic < P'®) i 'oulI*H?lW '®l's> < ^ ^hlfe'© < pcsi ■‘pjIc^Iw < p'»j>? Pi e i'®l*i 

<tn t ms cs, 5g cs ‘ p rf^srr c t &$m log %*t ifitott 

otsri r ^Grt sm 21 ^ 1 ^ ^r i 

s Rtiat cm <rm Pwbin ^o© P#$ *iforrc ^©% strata i PftR 

R&silii Pi«i'»ls i 

Ag + + e > Ag 

l^wsm wei w l^sm 'sfm $c*wil»M<i i 

i£rs csrm Pw«m <?im cm fim\* ^liiwsi ^ ^ i 

^pm ot<it <$c% csr 1 wis ^s^rm ^t 96500 ^r *n*m sttum i ^ cm 

$t*wJH 96500 ^R '5Tf*TR W ^ I 

'=i*ig 9 f *lfNR Pi®i'olfi il^cjau ij<icH?i ^ho<pu ij^qH Pic«i 'of'»^ 1^5W OT*lt <ilc-s CT, 

^ cm Ttfsps ^ cm ^«43h $cms,*rt\^2 5 96500 ^r ^\m mms 1 

Cu 2+ + 2e > Cu 

•R 5 CSR 'auluPlPiflN 3 , 0 © 5dciil«f*i 'R l«*i CTI 5 ! 3 5 96500 ^®R I 

^TR^rns 96500 fTW ^ TOfW rn I ^f<s, 

1 Faraday = 96500 ^*R 
IF = 96500 C 

Tmw ^ cm PwtR storm if, ^ cm sps sjom 2F, csr 



2H + + 2e >H 2 

2C1" > Cl 2 + 2e 

40H" > 2H 2 0 + 0 2 + 4e 

5 V |Q5'® 'S|lc®llt> r ll ^nt <aw CTH 3,l3,csalcer*1 'Q ^ CTH CJPlQ »1 2t1% C^CSf 2F Scill'Sf'l liR?. 

CTl®T '»(Bic'er»i ^ v llnc , i?i 4F 4cii|er*i I 

(?R = 6.02 5 10 23 I <$*? CSR ^MUS ^RH 

96500 fm ^\m w w i 





ioo 



^T*0to«WR 



4 wtar^rmit'srtl ^ 

tops : ct w mcta Tm to to* mss «rrar, uiwsiw to^ v i9<iitl m ^r i 
to^ ^ s34lfcW- *tm *l9<ll§) « tom i 

«rlm mt : <m w «ito<i w to torc < #*mc e m c^t^f nftwFto 

*ito&r *rf, 'oIci«k. < p «m *itot% m i 

^i<p“i CTM R’lPi's mt ij^l'^'® '51^'HBl R'jj** ’'lIsh^H <?(.$, '»Icijic<p '»1vs> < * RcjJ<i) <N I 

to^^tom : <m W WM f¥to ^t y^'sj's W®TRf ’’llimH mt m, 'olcwc* 'qRcsto m ^ I 

tow : to to m totem w to tore *itopm w ot ctos tom mt 

HPnuto v lto'& r ic < p 'slvs** Rc;l<H <i«il ^ i 

tom^m w toto mt ;g%^ totem mm $c*i<ft5^ii ’ttotft stm 
mire m, ^ichjiw 'il^nw mt m i <m to*$mit top* srtem mre ^ «ttre, 

'®iw'W® ^ e tt^ 5 sttem me**! ^ «ttre, ^»tre mesrtw m 1 

4 to tors tom totmtf mternre itww <w * torcm mrem ^ i 

*l$a&lwi ’bloro 'a(lii'®i 'od^wi ’bltro , oil*i'©ti*i toff ^1 

mm »ii*i»dm gm^rn ^©to tome«t memre mm *n^ mt m i wrto sntom, stw^ 
gi^t% tom ^ m\ frsft m?r <7Pttre 'qfam sum frsft m i 

mm ftest ^tesr jme*t m?t <*m* rntm ^ihwtwi mmimt mtoRfo mic<F> Wt** *iNiiR<p I^Hmt 

i 

tremtotto : tome^ m*ure *n^ frsft totoeam $*m mr «n^ stem ^ 

< wlc < ? $,C 9 1 < KJjlC?flTKmt ^5%^ zlc«r y l *1 mf ^T I 

tow m?im®?r : o>) si«m tos^m ^pm <m c^iwi '®Iv»^iw ^tf^s ^t 

<itow smito fa‘2jc'®s ■*iQ»jicHfi ^rnrn^nt^ 5 1 



^jPi4ii>Pi erg = 

i. to?rcmfl>^totomr? 

«r. 

«t. c^ (fltotor®^ 

Pkjw «imsfl» ww « toi^i fiftot mi«r- 

i. ^ ^5 ^ 

ii. ^ rc <7 i < rjj*i 

iii. 5,(.°i<p5Sc*i«i ^HTR-stm ^ I 



^F. i 

«t. i <4^?. ii 



*f. iii 
i, ii « iii 





IRISH 



ioi 



Piws fi>«n> ^rar o « 8 




Ife* : wlf&sto «p1sI$,m>s ■'$%<? "f^W 

«. c^k ^jwi® Tt?rt p 

Cl «T. Na 

*1. H+ OH" 

8. *l1l4fl! fcw alupfs* vftfys ftcgMH 

CTifoam *. w\%m 

*f. ^itCStCBPT <3F@R 

1 fi ft I 

<n^a ftsft amiwsi wt Jtoj wn*^ ^ i Nvnw wata ^aia wu 

^c^clicttffc^at ^a i $c,"m5i«ink^aia c#^®r tSca stPfl 3 ^® ^®i : 




«. 4*TtI*T 'sUlC'il'b Rmcs Imc<p°i *Tt^ ^oaf quic^ C^*T? arNirasa 

*t. %a » t * 11*1 wfc gai*ia w ta 0.5A ■snartar slate; 10 W$ aia ai»Ht asaw ^ 9 if^m 
f^c<p°i 'olw^lca ^if^aca? 

"a. ahjfs twl) wnwls, ^Iws u>^*i ^ojlft 'Q toIa wl-h TBtsi , «wi**i«i ^jNjta'ai 




<*wm'sr«ul?r 



^*rtro 

Pus : sMsPW PO^iis ^*rraa» ^R < tt < s 9 ft% 'q ^ro^ift P&su AH *il^ v i9<i's(/i5i ^?T; 

w to, sm to, gw to? wcw «uwf^ cw cw : c^te^r <7 pt-^ st^t% « Hs?rt 

c < pl*h I 

ii.i : nftuift* Pfoiilii <?i TO w W cTOsrt Pm <lf^w> srt^T to® 

ctoiPh ^r «nm wh to ^ i 4TOu <rfro to 4«jwt «rw ^ $^3 

tow ?tto*ij$ *igt w i fc*iMwsi toj ic®h «wh i *fto 

fro 4t^rt TOttw ®iteic®tW5i to*! fttot ^srisT w TO w i 

^w4<m <nl^c®$ w*p <ute»w *ih mm w ^ tor i ^ CaO i wf ww tori 
cro CaO 4w *rtto sim *nfg *rr to m 4w cron cron w ^5c® «rw i 4TOT tote 
1i0 TOt %WlPt'» ^.csw, I 



CaO + H 2 0 > Ca(OH) 2 

to ^52 it to Ptf® w gt i cron crogt cro to cntoe ^ i cwg- 4^ft ?ricg < rtR 
to (NH 4 ci) cm to gwft gi®t to 1 crto tow gf^® toc^ 4g^gwft 

■•less '5°i»ilii *fl v o°i defies?, l 

5 v il5'5'® v&tojH wt gra eg, TOigto siting ®icw gg 1 4^ wig *il^? 1 4 

ggilcs s«% togtg *lfei gpfa^g, Pc*l<i <PC5i ®M *li'$5i ■*lffi<i'£«i 'si I c®!!!®'® rc<i 1 

i i .^, TSttfWffi 'S ^t^l^lft Plf^fll (Exothermic and endothermic reactions) 

wt gtroto togrn TO*t%g *ipg^ gg, gtow cro 4 gto&w gto 4 ! towgrci 1 

'®M“ll&*i *lto$g gjl *i5i<.«isi gg I c < p|c*il toglg ^ v llPi'® ^f, calc'll (.“life's ^ I 

^stM ^iPnv® 'sic^ ^ic*tt<?«rf^t Pif^iii <i«ii ^?i 1 
OT PiQ*5(I« cH|R'® ^?T 'ok < p Pif^»<il <i«il ^?T I 

bb.vs'*t% dlWi^ (Units of heat change) 

^ m*. nwuiR* 'srr^rm Hero toiTO# m^s •*$ 1 ^ 

mats ^ Kcal. I ^ 1°C ^IWf^s <?r < it^n e f m m& w ^1 

fac*ii<wh9 m ^ 1 ^ <£& ^twm <^R5 to# m ^ R«iw w 

lg^Trf^^st^Wgt 1°C ^ICO siCJiler^lii >e|*Mft» 4^ TO# m ^ I 

^r^pTOr w w %ro ^r (Joule) toc^i extern $*rt 

IN ^ TOW to 1 Pflaa (m) ^C 4 ^ TOm% TO = 1 Joule I TOI 4^s 
^rwtt I ^r « TO?Tt% ^ito 1 Cal = 4.18 Joule l sWRto TO 'lQi|MC4 1 

TOIsT 1 kJ 4TO 5 2ITO TO ^r I 4?r ^RCTO kJ. I 







iov® 



i i .8 AH (The AH notation) 

<&tc$\ amraft* ah (®wt : <^5®f6t <4$&) w swr ^rr ^ i ff% 

^nt RQhiI*i ^5ft Clift's ^f, '©w AH 1< INI'9 | < p I cHlR's rc®i AH *R1^^ I 

2H 2 (g) + 0 2 (g) > 2H 2 0(1); A H = - 572 kJ 

C (s) + 0 2 (g) > C0 2 (g); AH = - 394 kJ 

Pw^tq <?wt m : 

2H 2 (g) + 0 2 (g) - 572 kJ > 2H 2 0(1) 

ah <sri m m^\d mx i l^fento 

2H2(g) + 0 2 (g) > 2H 2 0(1) + 572 kJ 

'sm^rn « m fi>$? to ^ RQmiii <4^ i 

'5 v llsi'5'$ **$ ^51 <p?iHc<p '5RtH 2R?f*t wi rc<i : 

(i) 2 CJJH ^I^CSjlceH 5 Ut 7 f 1 C*Tl*T 'sifaceM *Ult»M R 0**11 (<Tf «|folGeM «UtW ^5) 2 

GTH ^?PT l 4 572 kJ ^ I 

(*) l cm i cm «i9i w *WCT?r l^rr w l cm M»i$«nii$vb «um 

<?Kf ttut, C*PR : 

N 2 (g) + 0 2 (g) > 2NO (g); AH = 180.6 kJ 

4 Rji^q <?Nt : 

N 2 (g) + 0 2 (g) + 180.6 kJ > 2NO (g) 

4 fifoillfl C^s ^CilCS?, I 

l <?n*r •n^djioen 5 iri 7 f l <?n®r «il^ic*er*i *bic»w RQhii 2 csn®r *ii^4 ^$ 11 ^ i 

4 180.6 kJ cntl^s i 

4 «uipw (*m%, wr ^at $cm*\ i 

c^rt, w*r ah «w ^ih ^ «nor i cw sm RQmui wr *rtft ^?r ot 

•Hlth'S'i 33, wt r«ic^ I WI v llPic<p «tfl%[ W^tlH «(hc'» ^®T < 1*l%?f c^lNH 1w ^ I 
fttar «ui% «nft «noit ^ m ^ i m 

RQ»iilsi SiksiH : 

2H2(g) + 0 2 (g) > 2H20(g); AH = - 484 kJ 

» ^ipu (?r, ah <4$m w'tr ^mm « 'e«m t^%r i ^ f^r% 

v lI5 < l'^'1C < P ^|tJ<p'o|c<| 'SJffBl er'IJ SPTffl ^t*PTt3ft 'Q Ff^t <U<I^I«I <P*IC'9 I 4 

sm = 25°c 298 k 
sWHm = 1 atm^RM 

w ^ ’ijic^is «i c^cjf ct sptw wiw ^r, q % u $ 4 2pn*t ^t*roat 1%^ i 




